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PREFACE  TO  THE  FOURTH  EDITION 


In  addition  to  a  correction  of  minor  details,  the  text  pertaining 
to  the  Surgery  of  War  has  again  been  carefully  revised  and 
brought  up  to  the  moment.  The  treatment  of  "  Wound  Infec- 
tions" has  been  completely  rewritten  incorporating  the  latest 
experiences  and  practice,  much  of  which  emanates  from  the  Euro- 
pean battlefields.  Should  our  own  doctors  be  called  into  the  field, 
it  is  believed  they  will  find  herein  some  assistance  in  the  beginning 
of  their  work. 

J.  W.  S. 


PREFACE  TO  THE  THIRD  EDITION 


The  present  revision  of  this  volume  has  adhered  to  the  aim  of 
former  editions  to  present  general  principles  concisely,  and  prac- 
tical details  amply — in  short  to  make  a  book  useful  to  the  general 
practitioner  in  the  surgical  phase  of  his  daily  routine. 

Each  subject  has  been  carefully  revised.  The  text  on  Fractures 
has  been  greatly  increased,  consonant  with  the  new  interest  to  the 
profession  generally  which  this  subject  has  acquired  in  recent 
years. 

The  chapter  on  Military  Surgery  has  been  entirely  rewritten  in 
conformity  with  the  su^ical  experiences  of  this  latest  and  greatest 
war.  A  number  of  illustrations  borrowed  from  the  British  Journal 
of  Surgery  and  other  sources  are  included. 

The  Technique  of  the  emergency  interventions  will  be  found 
to  coincide  with  the  best  practice  of  the  present  time.  Finally 
the  hope  is  expressed  that  the  volume  will  continue,  as  in  the 
past,  to  find  fovor  with  the  medical  public, 

J.  W.  S. 
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PREFACE  TO  SECOND  EDITION 


The  fact  that  the  first  edition  of  this  book  was  sold  out  within  one 
year  is  particularly  gratifying  to  the  author  because  it  indicates  that 
the  results  of  his  effort  to  make  a  useful  and  practical  book  have  met 
with  the  approval  of  the  profession. 

In  preparing  this  second  edition  of  the  "Emergency  Surgery  "  the 
effort  has  been  to  profit  by  the  suggestions  and  criticisms  of  the 
various  reviewers  of  the  first.  It  is  hoped,  in  consequence,  that  its 
usefulness  has  been  increased  and  that  it  will  continue  to  find  favor 
with  its  readers. 

A  new  chapter  on  the  general  technic  of  Laparotomy  has  been 
added;  each  subject  has  been  carefully  reviewed;  and  in  many  in* 
stances  new  matter  incorporated.  Thus,  for  example,  Spinal  Anes- 
theda  is  described  in  detail  and  Subphrenic  Abscess  and  Pericardi- 
otomy more  fuUy  considered. 

Dr.  Helen  Knabe  has  contributed  some  new  illustrations,  and 
the  skiagrams  are  the  work  of  Dr.  Albert  M.  Cole,  of  Indianapolis, 
to  whom  thanks  are  due. 

J.  W.  S. 


PREFACE  TO  THE  FIRST  EDITION 


This  U  a  Surgery  for  the  general  practitioner;  written  not  to 
instruct  his  leisure  hour,  but  in  the  hope  some  lime  to  serve  as  a 
guide  out  of  uitcertatnty  in  a  time  of  stress.  Its  merits  and  demerits 
should  be  reckoned  from  that  point  of  view  alone.  If,  occasionally, 
the  form  of  expression  aeems  dogmatic,  it  merely  comports  with  the 
constant  aim  to  be  practical ;  certainly  that  aim  has  denied  any  place 
to  theoretical  discussions  and  has  curtailed  reference  to  the  various 
views  of  recognized  authority.  An  absence  of  bibliography,  it  is 
hoped,  therefore,  will  not  be  regarded  as  discourtesy  to  the  many 
writers,  teachers,  and  practitioners  whose  ideas  have  been  so  freely 
appropriate^]. 

Among  the  text-booLs  more  constantly  consulted  are  Seno'a 
Practica]  Surgery,  The  American  Text-book  of  Surgery,  Walsham's 
Surgery,  Treves'  Operative  Surgery,  Lcjars'  Chirurgic  d'Urgence, 
Veau's  Chinirgie  d'Urgence  et  Pratique  Courant«,  Von  Bcrgmann's ' 
Oiirurgic,  and  Binnic's  Operative  Surgery. 

The  Annals  ol  Surgery,  the  American  Journal  of  Surgery,  the 
Intemaliooal  Journal  of  Surgery,  and  the  Journal  of  the  .American 
Medical  Association  have  been  prolific  sources  of  information. 

For  ad\'icc  and  aid  in  many  ways  in  tlie  preparation  of  thb  book, 
special  ihanks  are  due  Drs.  John  J.  Kyle,  James  H.  Ford,  A.  W. 
Brayton,  and  Gustav  Bcrgencr.  The  original  UluaUations  are  the 
work  of  Dr.  ?Ielen  Knabc. 

To  the  puMislicrs,  through  whose  couiuel  and  p.ttient  criticism  Uie 
book  has  grown  into  its  present  form,  a  grateful  appreciation  is  to  be 
expressed. 


V^-^- 
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EMERGENCY  SURGERY 


CHAPTER  I 

THE  GENERAL  PRACTITIONER  AS  AN  EMERGENCY 

SURGEON:  HIS    DUTIES    AND    RESPONSIBUJIY.. 

EQUIPMENT 

Surgery  is  no  tongei  reserved  lo  the  elect  few.  That  its  bendicence 
Bh»U  be  denied  a  place  in  every  practilioner's  art  is  n-pugnant  to  the 
■pint  of  the  limes.  Modern  life  is  complex;  every  profession  and 
oveiy  cslling  has  its  ^ctific  duty  to  perform.  Whether  the  medical 
profession  shall  continue  to  play  nobly  its  large  part  in  the  social 
drama  depends  upon  the  general  practitioner.  The  hope  of  the 
profession  rests  in  him.  But  there  is  a  price  to  pay  the  age  for  high 
respect.  That  price  to  the  medical  profes.sion  is  nothing  lesA  thaii  Ihc 
fulfillment  of  its  therapeutic  promise  and  realization  ui  its  surgical 
opportunity.  The  opportunity  is  golden;  for,  with  the  wonderful 
Improvements  in  surgical  tcchnic,  the  field  of  emergency  surgcr>*, 
that  b  to  say,  the  indication  for  immediate  intervention,  has  been 
remarkably  broadened  and  the  time  finds  the  public  singularly  favor- 
able to  that  form  of  relief. 

The  "horror  of  the  knife,"  of  all  that  pertains  to  surgery,  has 
become  a  tradition,  like  tlie  practice  which  gave  it  birth.  Indeed, 
the  public  is  trained  to  expect  that,  in  the  face  of  grave  emergencies, 
ihc  practitioner  will  do  something  effective;  however  serious  the  re* 
quired  intervention  may  be,  if  it  but  o&ers  hope,  the  doctor  is  expected 
to  act.  Our  predecessors — even  iliose  able  and  willing — often  found 
their  hands  tied  under  such  circumstances  by  the  ruling  policy  of 
"  let  alone  and  let  die."  It  is  a  part  of  their  glory  tliat  they  conceived, 
planned,  and  attempted  in  the  face  of  tremendous  obstarlcs,  most  of 
the  interventions  of  urgency  which  arc  current  to-day. 
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The  surgical  opgwrlunity,  then,  of  the  general  practitioner  is  clear, 
and  bis  duty  as  well.  The  professional  spirit,  the  humanities,  his 
conscience,  make  it  incumbent  upon  him  to  know  and  act.  This 
he  must  do  or  drop  to  the  rear  in  the  march  of  progress,  which  doe* 
not  hall  (or  the  timid  or\io\vilting. 

But  the  task  imposed  is  heftvy,  the  responsibility  large;  for  the  gen- 
eral practitioner  often  finds  himecU  isolated,  remote  from  special 
counsel,  perhaps  compelled  to  act  alone.  Tlial  he  does  not  always 
rise  to  the  surgical  emergency  and  do  all  that  he  might  do  even  under 
unfavorable  circumstances,  may  often  be  laid  in  large  part  at  the  door 
of  his  training.  He  knows  often  what  he  ought  to  do,  yet  knows  not 
how  to  do  it.  Happily  the  courses  of  instruction  are  now  generally 
planned  to  do  away  with  this  strange  Antithesis  between  theor>-  and 
practice:  a  theory,  modem,  scientific,  positive;  a  practice,  as  Lejars 
says,  still  often  full  of  error  and  based  on  empiricism  age-old. 

But  this  must  not  be;  for,  now  that  the  indications  for  operation  arc 
cjtactly  defined  and  one's  duty  obvious,  vague  conception  of  an  opera- 
tion as  somelhiug  far  away  and  desperate,  must  give  way  to  dear 
notions  of  the  resources  of  surgcrj-,  of  surgical  theiapeusts.  Every 
doctoi  musi  familiarize  himself  with  the  tcchaic  of  interventions 
which  he  must  undertake  at  limes,  if  he  is  not  to  be  inexcusably  re- 
miss in  an  almost  sacred  duty. 

Surgery  in  one  respect  is  a  handicraft,  and  as  such  requires  its 
certain  tools  of  first  necessity.  If,  as  has  been  said,  emergency  sur- 
gery always  comes  in  the  nature  ofasurpriie,  then  the  surprise  will  at 
least  be  less  complete  if  one  has  an  equipmciU  and  has  it  prepared. 

Every  doctor  should  have  an  emergency  bag  supplied  with  mate- 
rials: band  bruslies,  soap,  a  fountain  syringe,  hypodermic  syringe, 
catheters,  flasks  of  alcohol,  ether,  chloroform  and  carbolic  acid, 
bichloride  tablets,  a  package  of  sterile  compresses,  sul  ures,  bandages, 
a  box  of  plaster  of  Park,  and  certain  instruments. 

Bimd  Brushes. — These  are  almost  indispensable  for  emergency  sur- 
gery. They  should  be  kept  well  wrapped  and  should  be  cleansed 
with  soap  and  hot  water  and  sterilized  by  boiling  (or one  minute  before 
using.  New  brushes  should  be  boiled  in  soda  solution  for  five  to 
ten  minutes.  If  brushes  are  lacking,  one  niay  scrub  the  hands  and 
e/ie  /tcld  of  operation  with  stetUe  gauze.    In  the  hospital  where  the 
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ing  al  th«  time  of  operation  has  been  preceded  by  another  dis- 
infection, K&uze  may  be  used  to  the  exclusion  of  the  hand  bnisb. 

Fountain  Syringe  or  Irrigator. — One  may  use  the  full  rubber  out- 
fit or,  what  U  belter,  a  porcelain  container  and  a  long  rubber  tube 
with  glass  Houlcs.  It  is  absolutely  essential  that  the  whole  be  steril- 
ized by  boilinK-  It  is  nonsense  to  sterilise,  as  is  often  done,  the 
cannula;  and  container,  and  neglect  the  tube.  The  glass  nozzles  are 
likely  to  be  broken  if  plunged  directly  into  builinj{  water  or  if  cooled 
too  rapidly.  If  the  porcelain  container  is  used,  il  may  be  boiled  and 
then  Aingud  with  burning  alcohol.  It  takcit  up  hut  little  room  in  the 
bag,  and  the  tube  and  nozzles  may  be  wrapped  up  and  packed  in  it 
and  the  whole  wrapped  and  kept  clean  an<l  dry.  This  outfit  is  al- 
most indispensable,  for  in  many  emergencies  the  only  adequate  treat- 
ment a  by  liyiiodermoclysi-t  or  intravenous  infusion. 

Anliseplics.—  A\coho\  must  be  kept  in  a  well  stopped  flask;  car- 
bolic acid  or  lysol,  also.  The  bichloride  may  be  in  the  form  of 
tablets,  so  that  the  strength  of  a  solution  may  be  readily  calcu- 
lated. The  tablet  commonly  employed  is  the  formula  containing 
mercury  bichloride  7.3  gr.,  citricacid  3.8  gr.  This  lablel  in  1  quart 
ol  water  makes  a  i  to  aooo  solution,  which  is  as  strong  as  need  be 
used.  Instead  of  iIk  tablets,  one  may  keep  a  concculrated  solution 
of  bichloride  in  alcohol,  viz:  3i  bichloride  in  3  1  Alcohol  of  which 
solution  5 1  to  a  P>nl  of  water  makes  a  t  to  3000  solution. 

The  biniodidc,  i  to  4000,  may  be  used  instead.  Tincture  of  iodine 
serves  an  excellent  purpose  in  spite  of  certain  drawbacks.  Remove 
stain  on  the  hands  and  linen  by  moistening  with  ammonia  or  solu- 
tion of  sodium  hypophusphite. 

CUoraztne  tablets  {Abbott),  from  which  a  chlorine  free  solution 
resembling  Pakin's  Jtolulion  mny  l>e  readily  pie^Htred. 

Flavine,  the  Uritisli  acritlinc  compound,  in  the  strength  of  t  to 
1000  may  well  replace  M>me  of  thi-M-  ulilcr  preparations  in  prophy-         I 
lactic  anlisrpfii!i.     L'nlikc  the  others  it  is  most  potent  in  the  presence 
of  Mrum  and  in  [Ktrticularly  noxious  toward  the  ordinary  pyogenic 
organisms  and  those  of  fecal  origin. 

AnetthttiiS. — One  should  keep  on  hand  at  least  one  pint  of  ether 
and  four  to  six  ounces  of  chloroform.  Cocaine  for  local  anesthesia 
is  best  kept  in  tablet  form  and  the  solutions  made  cxtAm'^t%.'?«<:m!'l.>i . 
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For  example,  iH-grain  tableu  of  cocaine  to  i  teaspoonlul  of  sterile 
water  Taa.kvs  a  a  per  cent,  solution;  4H-grain  tablets  o(  a  lea- 
spoonful  of  water  makes  a  4  per  cent,  solution;  io>i-gtain  tablets, 
a  10  per  cenL  solution.  This  h  not  exact,  of  course,  but  furntsbcs  a 
good  working  rule  for  the  emergency.  Novocainc  is  less  dangerous 
than  cocaine  and  in  }j  or  i  per  cent,  solutions  may  be  used  in  large 
quantity  and  with  excellent  effect.  Ethyl  chloride  for  local  freez- 
ing ia  put  up  in  small  containers  convenient  for  the  emergency 
bag. 

Sl«rite  Cause. — ^Too  frequently  the  practitioner  commits  the  error 
of  depending  upon  absorbent  cotton  for  his  sponges  and  compresses. 
Absorbent  cotton,  as  found  on  the  market,  is  scarcely  ever  aseptic. 
Even  so,  it  b  almost  certain  to  be  contaminated  in  getting  it  out 
of  the  package.  A  supply  of  sterile  gauze  is  one  of  the  best  means  of 
promoting  an  aseptic  operation.  It  should  be  kept  in  a  hermetically 
scaled  package  of  metal  or  glass. 

In  lieu  of  the  gauze  compresses  ready  sterilized,  one  may  carry  a 
supply  of  ordinary  gauze  which  can  be  cut  into  appropriate  sizes,  and 
stdiliied  at  the  time  of  operation.  It  issgood  idea  to  cuttwosizes; 
a  small  for  compresses  and  wipers,  a  larger  to  cover  the  field  of 
operation.  All  these  pieces  should  be  folded  once  and  the  borders 
hemmed.  A  ball  of  cotton  may  be  hemmed  in  between  the  layers, 
which  makes  a  still  belter  sponge.  The  comprcised  package  of 
gauze  as  supplied  by  Bonoughs  and  Welcome  is  especially  appro- 
priate to  the  small  emergency  bag.  Once  accustomed  to  its  use  it 
seems  almost  indispensable. 

Sutures  and  Ligatures. — If  these  materials  are  not  already  sterilized 
and  in  a  special  package  or  container,  such  as  a  sealed  tube  of 
alcohol,  catgut  must  be  ruled  out,  for  its  preparation  takes  too 
much  time.  One  should  take  care  to  have  several  sizes  of  silk,  espe- 
cially the  o  and  00;  for  these  are  the  sizes  required  in  intestinal 
work.    Silk  and  silkworm-gut  may  be  sterilized  as  needed. 

Catheters  and  bougies  should  be  kept  in  a  metallic  box.  Rubber 
and  metal  catheters  are  always  readily  sterilized  hy  boihng.  Rubber 
catheters  deteriorate  rapidly  unless  properly  cared  for.  They 
may  break  unexpectedly,  the  residt  of  an  unnoticed  change  in 
quality,  and  a  piece  be  left  in  the  bladder. 


I 

i 


CARK  or  INSTRDMENTS  $ 

Drainage  Tubes. — These  should  be  preserved  io  &  box  or  bottle 
which  may  be  boiled  thoroughly  before  opening. 

Plaster  should  be  kept  in  a  tin  box  with  tight  cover  and  may  be 
loose  or  already  rolled.  A  supply  of  roller  bandages  is,  of  course, 
always  kept  on  hand,  from  which  the  plaster  bandages  may  be 
made. 

Imtrumenls. — Any  Ust  which  might  be  enumerated  must,  of  course, 
be  subject  to  the  widest  variation.  Bui  the  feeling  of  greatest 
confidence  goes  with  the  consciousness  of  having  the  necessary  things 
with  which  to  act.  On  the  whole,  the  doctor  should  pride  himself 
upon  the  completeness  of  his  outfit,  rather  than  upon  his  abttily  to 
improvise.  One  should  have  as  the  minimum:  scalpels,  two  sizes 
o(  amputating  knives,  scissors,  grooved  director,  dissecting  forceps, 
artery  forceps — the  more  the  better — two  retractors,  a  saw,  a  bone 
chisel,  nee<)le  holder  and  needles,  tracheotomy  tubes,  and  an  Esmarcli 
tube.  The  instruments  most  frequently  used  may  be  put  together 
in  a  small  metal  ca^e,  while  the  others  may  be  kept  En  larger  cases, 
or  wrapped,  or  rolled  up  in  a  bundle. 

Cleaning  instruments  and  prcser\ing  them  from  rust  is  a  matter 
of  no  small  importance.  After  each  operation  they  should  be  taken 
apart,  scrubbed  with  soap  and  warm  water,  wiped  with  gauze 
saturated  with  alcohol,  and  dried  thoroughly.  If  the  cleansing  has 
been  delayed,  it  may  be  necessary  to  immerse  them  for  ashort 
time  in  a  solution  of  potash,  and  rmally  cleamc  in  the  manner  de- 
scribed. If  any  stains  still  persist  they  should  be  polished  with 
chamob  skin. 

Ponnaldebydc,  certain  adds,  and  iodine  in  too  close  proximity, 
tambh  and  spoil  Instruments  in  spite  of  care. 

A  dish  or  two  of  calcium  chloride  in  the  instrument  case  will 
■baorb  moisture  and  tend  to  prevent  rusting.  Too  often  the  practi- 
tioner neglects  his  instruments  because,  perhaps,  not  often  used; 
and,  in  the  emergency,  he  finds  himself  with  knives  rusty  and  with- 
out an  edge,  scissors  that  will  not  cut,  and  forcc])s  tliat  have  no 
grip.  He  will  certainly  gain  time  by  spending  a  little  time  in  carry- 
ing  out  these  small  details  ui  the  care  of  his  tools. 
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CHAPTER  II 


EMERGENCY    ANTISEPSIS.    OPERATION    IN   A  PRIVATE 

UODSE 

The  prc|)aratioii  for  xn  urgent  intervention  outside  of  an  operating 
room  resolves  itself  into  a  question  of  asepsis  or  antisepsis,  and 
ground  this  point  ^ihers  u  multitude  uf  details.  But  it  h  ncces-sary 
only  to  proceed  systematically  and  intelligently  to  achieve  excellent 
results. 

The  lime  was  when  the  idea  prevailed  that  an  aseptic  operation 
was  scarcely  possible  oulsiile  a  ho.'^pital.  This  was  a  harmful  notion 
which  restisincd  many  a  practitioner  from  an  effort  that  might  have 
saved  his  palieiU's  life.  Every  day  it  is  demonstrated  that  a-septic 
work  is  not  peculiar  to  formal  operating  rooms. 

Bonney,  of  Philadelphia,  writes  that  he  has  done  many  major 
operations  in  the honiesof  the  poor  in  the  midst  of  the  most  unsurgical 
surroundings;  nevcrthclcGS,  the  results  have  been  excellent.  Most 
of  these  operations  were  for  urgent  abdominal,  pelvic,  or  genito- 
urinary disease,  and  though  such  work  is  often  time-consuming 
and  laborious,  yet  it  sliows  what  can  be  done  in  the  case  of  necessity. 

Garrison  of  Birmingham  (.Ma.)  concludes  a  uscfid  pnjier  touching 
this  subject  with  the  statement  tliat  of  a  thousand  cases  operated  in 
the  last  ten  years  in  the  patients'  homes  the  mortality  r,tle  was  zero, 
except  that  in  a  serin  of  abdominal  gunshot  cases  three  died,  (Amer. 
Jour.  Surg.,  Aug..  1914.) 

Van  der  Walker  (Month  Cyclopedia  of  Pract.  Med.,  Aug.,  1906) 
says  that  (or  thirty  years  he  has  operated  in  farm  houses  llirough- 
out  central  New  York  with  as  good  results  as  those  obtained  in  ihc 
hospital  "with  which  he  was  connected  for  many  years.  He  goes 
furtlier  and  concludes  that,  for  many  reasons,  it  is  desirable  that 
there  should  be  a  return  to  more  home  operating,  and  that  the 
/lospita}  ought  to  gfi  back  to  its  original  purpose,  the  care  of  the 
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PREPARATION  OP  MATERIALS 


bomelcss  sod  sick  poor,  and  not  invade  the  Lome  with  the  arroguit 
awuruice  tliit  only  within  its  walls  can  the  surgical  cas«  be  cared 
for. 

But  tliii  is  aside  Irom  the  main  point:  Ike  praclUioner  may  fed 
astuTtd  Ikal  vnth  decision,  knoicitdge,  and  syslem,  evat  under  aP' 
parenUy  wtfavorabk  circumilatttes,  he  can  nearly  always  realite  an 
e^titive  asepHs. 

AsL«jars  says,  everywhere  one  6n(l9  water,  fire,  and  linen;  add  salt 
and  usually  carbonate  of  soda;  with  these  one  may  accomplish  a 
sufficient  sttrrilizatioiiof  ihe  inslrtimenis,  the  hnnd»,llie  field  of  opera- 
tion and  the  dressing.  But  it  requires  a  will  to  do  all  the  work,  to 
proceed  with  method  and,  above  all,  ciuickly,  through  the  minutie 
of  pre[>arauoD.  One  should  have  a  plan  in  mind  and  Lcjars  oSers 
a  model  which,  of  course,  can  be  modified  to  suit  the  circumstances 
and  the  operation.  Suppose  a  major  emergency;  with  every  deuU 
of  llic  preparation  to  be  supervised; 

First  5fe^.— Have  a  fire  started.  Have  the  available  receptacles 
assembled.  Review  the  stock  of  linens  if  you  do  not  have  gauze 
or  muslin.  Freshly  hitin<l<.-re'l  handkerchiefs  and  napkins  {without 
fringe)  furnish  material  fur  excellent  compresses  and  coverings  for 
the  field  of  operation.  Secure  one  Of  two  large  kettles — a  copper 
wash-b<Hler- f or  boiling  the  water  for  the  operation.  Secure  three 
unalkr  receptacles  such  as  enameled  stewing-pans:  one,  for  boiling 
tbc  instrument  and  sutures;  another,  for  the  brushes,  irrigator, 
Dozztesand  tube,  etc;  Ihe  third,  for  the  compresses  and  tampons.  If 
possible,  boil  also  the  dishes  or  basins  select^  to  hold  the  instruments 
and  the  solutions  needed  during  the  (^lerstion.  It  is  best  to  have  a 
dish  or  bowl  for  the  instruments,  one  for  the  tampons  and  compresses, 
one  for  the  suttircs,  und  two  hand  basins  lor  sterile  water  and 
bkliloride  solution.  The  boiling  must  be  prolonged  at  least  a  half 
hour  to  be  sure  of  sterilization.  It  is  a  good  plan  to  add  a  teaspoon- 
ful  of  salt  to  the  quart  of  water  containing  the  comprcues  which  are 
lo  be  tied  up  in  a  towel  to  facilitate  thdi  removal^  and  to  add  a  tea- 
spoonful  of  washing  soda  to  the  water  in  which  the  instruments  arc 
to  boi),  tincv  it  more  readily  removes  grease  or  blood,  makes  the 
temperature  ilighlly   higher,  and  prevents  rusting.    The  knives 

auld  be  wrapped  in  soft  gauze  to  prevent  dulling;  still  better 
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edged  instruments  should  not  be  boiled  at  all  but  merely  immersed 
in  alcohol  (or  some  time  previous  to  the  operation.  The  instrumcDts 
ought  not  to  be  put  in  until  the  waler  is  bi^Uing,  as  otherwise  ihey 
arc  likely  to  be  tarnished.  If  it  is  necessary  to  boil  the  instruments 
and  suture  material  together,  the  soda  should  not  be  added,  &incc  It 
rapidly  ruins  both  silk  and  sUkworm-gut.  Even  better  than  boil- 
ing water  for  sterilizing  instruments  is  hot  oil — olive  oil,  for  example 
— since  its  boiling-point  is  a  higher  than  that  of  water.  The  vessel 
containing  tlie  oil  can  be  set  in  another  of  cold  water  and  instruments 
may  soon  be  taken  from  llic  oil  ready  for  use,  Tliis  oil  may  be  u.^d 
again  many  times.  Five  minutes  of  actual  boiling  is  !^uflicicnt  to 
sterilize  instruments.  When  once  the  sterilization  is  under  way 
proceed  to  the  operating  room. 

Second  sup.  Prepare  Hit  Operaling  Room  and  Table. — If  there  is 
any  ch<^ce,  select  the  best  lighted  and  largest  room.  If  it  is  at 
aight,  arrange  for  the  illumination.  Po  not  displace  the  furniture 
except  to  make  room  for  the  operating  table,  two  small  tables,  and 
room  to  "turn  aboui."  An  extensive  "clearing  for  action"  does 
more  harm  than  good,  for  by  jerking  down  the  curtains,  rolling  the 
furniture  around  and  sweeping,  one  stirs  up  the  du»t,  accumulating 
perhaps  for  months. 

It  is  preferable  simply  to  »i>rinkl<;  the  floor  or  wipe  with  a  wet 
cloth.  To  be  sure,  if  one  has  several  hours  in  which  to  prepare,  then 
the  room  may  be  emptied,  the  floor  covered  with  moist  sheets  and 
the  walls  sprayed,  as  Quenu  suggests,  with  peroxide,  the  tables  placed 
and  the  room  closed  until  the  time  of  operating. 

It  is  never  a  good  idea  to  use  the  patient's  bed  for  an  operating 
table,  although  the  first  preparation,  as  the  shaving,  may  be  begun 
there.  The  (lining  table  can  usually  be  pressed  into  service,  covered 
with  a  blanket  and  that  with  an  oilcloth.  A  table  may  be  im- 
provised from  two  wooden  trestles  with  planks  laid  across  and 
covered  like  the  table.  Of  the  two  small  tables  required,  the  one  on 
the  assistant's  side  will  hold  the  compresses,  sutures,  etc.;  the  other 
on  the  operator's  side  will  hold  the  instruments. 

Now  pvc  the  patient  the  preliminary  prqiaralion.  Shave  the 
parts  always  when  possible,  first  lathering  with  soap  and  hot  water, 
y^bffvzunris  AljDost  indispensable  as  an  agent  of  disinfection,  for  it 
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^■cmoves  the  hair  and  th«  superficial  layer  of  the  epidermis.    It  Is  a 

^common  fault  lo  be  too  sparing  with  its  use.     In  operations  on  the 

skull,  the  whole  scalp  should  be  shaved.     The  sha^'ing  may  be  done 

after  the  patient  is  anesthetized;  but,  as  a  nile,  everything  possible 

should  be  done  to  curtail  the  anesthesia.     U  the  operation  is  likely  to 

I      be  prolonged,  wrap  the  lower  limbs  in  blankets,  and  speak  for  hot 

^Kons  or  water  bottles. 

^H  Third  SUp. — Everything  having  boiled  sufficiently,  cany  the 

^^lessels  into  the  operatinf;  room  and  empty  the  contents  of  each  into 

r     Its  special  receptacle,  which  of  course  must  first  be  sterilized. 

I  If  these  bowU  have  not  been  boiled,  as  previously  directed,  now 

is  the  time  to  sterilize  them  by  singeing  with  burning  alcohol.     Into 

1      each  pour  two  or  three  spoonfuls  of  alcohol  and  set  it  on  fire,  in  the 

meantime  tilling  the  dish  in  various  directions  so  that  the  Same  is 

brought  in  contact  with  the  whole  inner  surface.     When  this  is 

done,  lift  the  compresses  and  instruments  out  of  their  boilers,  place 

them  in  these  sterile  dishes  and  cover  them  with  an  antiseptic 

solution.    This  protects  them  from  possible  contamination  until 

the  operation  begins.     Do  not  open  the  bag  of  compresses  till 

needed.     Remember  to  use  only  a  sterile  dipper,  if  necessary  to 

dip  out  the  sterile  water  in  preparing  the  various  solutions. 

Fourth  sup. — Direct  tlie  assbtant  to  begin  tlie  snestlie^,  and 
now  prepare  your  hands.  As  Lejars  remarks,  this  is  a  "sdencc  and 
art,"  the  first  duty  of  the  surgeon.  They  are  not  to  be  prepared  by  a 
desultory  rinsing  in  soapy  water,  or  parboiling  with  a  hot  antiseptic 
solution,  but  by  a  patient  and  systematic  scrubhinf,.  Gel  your 
slee%-es  tolled  up  and  pinned.  Have  before  you  two  wash  bauns, 
one  witli  hot  and  the  other  with  cold  sterile  water.  Pare  the  nails. 
Begin  with  soap  and  hot  water.  Lather  the  arms  up  to  the  elbow, 
and  rub  the  soap  in  until  the  skin  seems  saturated  and  soft.  Then 
Ixgin  with  the  brush;  scrub  the  palms,  the  dorsum  of  the  hand,  be- 
tween the  fiegers,  all  about  the  nails.  One  need  not  rub  the  skin 
off,  to  he  sure,  but  the  di»nfcction  must  be  complete.  The  water 
should  l)e  changed  several  times,  if  possible;  next  rin«  in  cold  sterile 
water  and  then  rub  \igorously  with  alcohol  to  remove  all  the  oils 
in  tlic  skin;  finally  soak  In  bichloride  solution.  The  cleansing  will 
probably  occupy  ten  minutes.    The  antiseptics  used  vary  with  the 
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operator,  but,  after  a]l,  it  is  the  soap  nn<l  hot  water  which  is  most 
important.  At  the  Indianapolis  City  Uospitd  the  routine  is  scnib- 
biiLg  with  soap  and  wati:r;  rinsing  in  lysol;  rinsing  in  sterile  water; 
and  finally  scrubbing  thoroughly  with  gauze  saturated  with  alcohoK 
In  an  emergency  one  might  fc«l  safe  in  using  the  alcohol  alone. 

Alcohol  as  a  disinfecting  agent  has  the  disadvantage  that  it  fixes 
(he  blood  of  (lie  operation  on  the  skin  but  this  cnay  be  removed  by 
peroxide  or  a  warm  solution  of  sodium  carbonate. 

Rubber  gloves  arc  almost  universally  employed  in  hospital  cUnics. 

Gloves  are  trying  to  tbe  temper  where  the  fiurgeon  must  manage 
them  himself.  One  plan  is  lo  fill  them  with  the  solution  used  in 
the  operation  and  which  is  squeezed  out  after  the  hand  is  in  place. 

Burmeister  says  that  just  before  putting  on  the  gloves,  he  rubs 
two  tablespoon fuls  of  bolus  alba  with  a  little  water  over  his  hands 
so  that  the>'  arc  covered  with  the  thick  paste,  enabling  the  glov«  to 
be  pulled  on  and  ofT  easily,  protecting  it  against  tearing  and  be- 
sides the  paste  has  a  soothing  action  on  the  skin.  (Zent.  blatt.  f. 
CUrUrg,  Leipsic,  Feb.,  1913.)  They  are  probably  an  extra  guar- 
antee against  infection,  but  are  by  no  means  indispensable.  As 
good  plan  as  any,  jierhaps,  is  to  use  them  alway.*  where  infective 
processes  are  likely  to  be  met  with;  thus  the  operator  is  protected; 
and,  besides,  his  hands  ore  kept  free  from  septic  agents  which  might 
be  difficult  to  remove. 

Fiflh  sup. — In  the  meantime  tlie  anesthesia  has  progressed. 
When  it  is  well  under  way,  prepare  (he  field  of  operation,  which  wc 
assume  has  been  previously  shaved,  by  scrubbing  with  soap  and 
water,  followed  by  alcohol  or  ether  and  bichloride  solution.  Har- 
rington's solution  is  much  employed  and  consists  of 

Mercuric  chloride,  £  g. 

Acid  liydtochloric,  60  cr. 

Waler,  30a  CC. 

Alcohol,  640  CC. 

Iodine  is  quite  commonly  used  and  for  emergcncj'  work  is  prefer- 
able. In  this  case  the  skin  is  shaved  dry,  scrubbed  with  ether  or 
alcohol  and  the  plain  Tr.  of  iodine  applied  and  allowed  to  dry. 
Another  application  is  made  and  when  it  dries  the  sterilization  is 
eoaipJele. 


DISINFECTION   OF  THE  SKIN 
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In  ihc  case  of  Uie  abdomen,  particularly,  the  iodine  should  be 
finally  removed  by  use  of  alcohol.  But,  whatever  method  may  be 
employed,  the  duinfettion  of  the  skin  muil  he,  in  aery  retpecl,,  as 
thorough  and  vigorous  as  that  oj  the  hands,  and  must  extend  writ  beyond 
Ike  pf^pottd  Um  of  imisicH  m  aU  directions,  for  one  can  never  tdl 
where  the  incision  may  finally  end.  A  large  area  is  almost  as 
rapidly  prepared  as  a  »niaU  one.  Tor  example,  in  laparotomies 
the  whole  abdomen  should  be  included,  as  well  as  the  lower  half  of 
iHe  thorax.  In  hernia  operations,  the  abdomen  as  far  as  the  um- 
bilicus, the  groin  and  the  gcniiats.  In  amputations  of  tlie  leK,  the 
thigh  slioutd  be  included  in  ihe  cleansing;  and  in  ampututions  of 
the  thiifh,  the  whole  rei^n  of  the  pelvis. 

Again  wash  yotir  hands.  An  untrained  assistant  changing  the 
bowls  may  spoil  iJic  sterilization  by  getting  his  fingers  or  thumbs 
inside.  Direct  him  how  to  lift  and  carry  a  bowl  with  his  palms 
against  the  outside. 

Having  complcled  ihc  final  cleansing  of  the  hands,  cover  the 
field  of  operation  on  the  four  sides  with  four  sterile  towels  or  large 
compresses  and  fasten  them  with  sterile  safely  pins  or  artery  forceps. 

Time  fpiineil  by  relaxing  in  the  least  any  of  tliese  precautions  of 
asepsis  and  antisepsis,  is  irretrievably  lost;  it  is  the  operation,  now 
begun,  which  musf  progrest  rapidly. 
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CHAPTER  m 
ANESTHESU 

Anesthesia  is  necessary  in  mr  rgeocy  operations,  not'oi^y 

to  obviate  pain,  tut  because  it  i;  ssential  to  a  good  operation. 

Unfortunately,  on  the  other  hant  Ids  to  the  doctor's  task  and 

presents  some  special  difficulties. 

In  certain  grave  conditions,  as  inal  occlusion,  strangulated 

hernia,  or  abdominal  traumatism,  y  be  the  immediate  cause  of 

death,  however  carefully  administ 

Not  only  in  emergency  work,  b  iny  case,  general  anesthesia 

should  be  cautiously  induced  and  owly  watched;  and  for  this 
reason  it  is  especially  embarrassing  to  the  doctor  compelled  to 
entrust  it  to  the  untrained  in  cases  of  urgency. 

Chlorofonn  has  the  advantage  that  it  requires  no  special  apparatus 
for  its  administration ;  and  the  smaller  bulk  is  an  item  of  importance, 
especially  in  military  practice;  moreover,  it  is  much  more  pleasant 
to  the  patient.  Unfortunately,  it  is  many  limes  more  dangerous 
than  ether,  even  in  the  hands  of  the  skilled. 

In  lieu  of  a  special  inhaler,  such  as  Esmarch's,  fold  a  handker- 
chief, napkin,  or  compress  several  times  to  form  a  square.     Begin 
by  pouring  on  several  drops  and  gently  approaching  it  to  the  mouth 
and  nose  of  the  patient.    The  inhaler  should  be  managed  with  the 
left  hand,  leaving  the  right  hand  free  to  raise  the  eyelid,  or  feel  the 
pulse,  or  handle  the  container.     Do  not  hold  it  too  close  to  begin 
with,  tut  give  the  patient  plenty  of  air;  in  other  words,  give  the 
chloroform  well  diluted.     Give  the  patient  time  to  get  accustomed   i 
to  the  odor.     Advise  him  to  breathe  through  the  mouth  and  dis- 
tract his  attention  as  much  as  possible;  get  his  confidence,  Eatte 
him,  and,  in  the  meantime,  study  him  and  test  him.    The  few  min 
utes  spent  in  this  way  will  soon  be  regained. 

Pour  on  five  or  six  drops  of  chloroform  at  a  time;  and,  as  th^ 
respiration  becomes  deeper,  hold  the  inhaler  closer,  giving  the 
'Jiloroform  less  diiuted  with  air.    RepVenisV  ^ii.ft  wi-^^-j  *^«rj  Vii 
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minute,  sprinkling  it  on  the  under  side  of  the  compress  and  quidcly 
inverting  in  over  the  face. 

As  the  stage  of  cxcitemcDt  comes  on,  push  it  more.  Wlien  the 
anesthesia  is  complete,  reduc«  the  dosage  but  increase  the  frequency 
of  renewal. 

The  drop  method  is  ideal  after  the  ancsthc&ia  has  been  attained. 
Small  doses  frequently  applied  mean  the  smallest  total  amount, 
which  must  be  the  anesthetist's  constant  aim  (Fig.  i). 

The  good  anesthetist  is  not  the  one  who  can  use  the  largest  amount 
of  chloroform  without  death,  but  the  one  who  can  hold  the  patient 
merely  unconscious  and  relaxed  with  the  smallest  amount  possible. 


Pl«.  I.— Cblorolcrm  «osulll*t. 

If  the  patient  coughs  or  shows  signs  of  nausea,  Increase  the  dosage 
at  once.  Do  not  begin  the  preparation  of  the  Geld  or  any  part  of 
the  operation  until  the  ane^tthesia  is  complete. 

Keep  tlie  fiutse,  the  pupil,  the  /«>£«,  and  the  thorax  under  con- 
stant 8ur\'cillancc,  for  in  this  way  alone  may  one  determine  the 
prognosis,  good  or  bad,  of  the  anesthe^a. 

The  ancsthc»a  is  usually  described  as  occurring  in  three  stages: 
the  first,  stage  of  exdlement;  the  second,  loss  of  consciousness;  the 
third,  loss  of  reSexcs  or  stage  of  surgical  anesthesia.  There  is  a 
fourth,  stage  of  paralysis  of  Ihe  automatic  cenUrt,  hut  this  ii  a 
stage  which  the  good  anesthetist  will  never  reach. 

Tbe  excitement  of  tlie  initial  stage,  in  which  the  patient  struggles 
or  talka  at  random,  is  followed  by  loss  of  consciousness,  but  the  re- 
flexes are  active,  the  pulse  is  full  and  bounding,  the  pupils  respond 
lo  light,  th£  cydid  resents  the  corneal  touch,  the  slcin  is  sensitive, 
the  face  is  Hushed,  and  the  breathing  deep  and  regular. 
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Beware  at  this  time  of  sudden  blanching  of  the  Face,  of  dilated 
pupils,  of  weakened  pulse,  or  disturbed  breathing.  If  these  symp- 
toms arise,  withdraw  the  anesthetic  and  prepare  for  artificial  respira- 
tion. ITic  patient  is  not  ready  for  the  operation  and  yet  he  may  die 
in  this  slage, 

Pallor  and  dilated  pupils  often  precede  vomiting,  but  when  the 
pulse  and  rvspiratiun  hic  good,  the  nausea  is  to  be  quieted  by  more 
chloroform. 

When  the  reflexes  arc  finally  abolished,  the  pulse  should  be  full, 
though  perhap-t  a  little  slowed,  the  rL-spiration  quiet  and  regular, 
the  pupils  slightly  contracted,  and  the  face  moderately  pale.  Any 
marked  di:vktion  from  this  standard  during  the  operation  is  a 
matter  for  concern. 

Weak  heart  action,  uncertain  respiration,  dilated  pupils,  deep 
pallor  or  cyanosis,  mean  approaching  paral^'sis  of  the  automatic 
centers  governing  the  circulation  and  respiration,  and  the  anesthetic 
must  be  withdrawn  until  the  symptoms  improve  under  measures 
employed  to  stimulate. 

In  the  case  of  the  average  adult,  one  and  one-half  to  two  ounces 
should  be  sufficient  for  tJic  brsl  hour  and  much  less  subsequently. 
Children  and  the  debilitated  require  less. 

Ether  has  the  disadvantages  in  emergency  work  thai  it  is  danger- 
ous to  use  near  a  light  or  6rc,  and  that  its  administration  is  a  little 
more  complicated;  but,  beyond  that,  its  anesthesia  is  never  at- 
tended by  sudden  death  in  the  early  stages,  as  is  that  of  chloroform. 
It  is  followed  by  less  shock  after  abdominal  operations  or  other  pro* 
longed  intervention.  Bronchial  affections  arc  its  chief  counter- 
indications. 

Ellier  may  be  administered  by  the  drop  method  using  the  same 
mask  OS  for  chloroform  (Fig.  2)  and  the  same  general  method  (Fig. 
5).  Or  aTi  inhaler  may  be  fashioned  out  of  a  newspaper  rolled  into 
a  cone,  cotton  or  gauze  fastened  in  its  apex,  on  which  the  ether 
is  poured.  Begin  wilh  a  drachm;  let  the  patient  get  accustomed 
giadtially  to  the  ether,  diluting  it  well  with  air  by  holding  the  inhaler 
an  inch  or  so  from  the  face  and  gradually  approaching.  In  that  way, 
the  fccUng  of  suffocation  is  a%'oi<Ied.  As  the  patient  approaches 
unconsdousaess,   hold    ihe   mask   closely   so  as  to  shut  out  the 
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air,  and  Uie  stage  of  anesthesia  will  be  quickly  reached   without 
excitement. 


Fid.  t. — AilminiiCniion  ef  •Ihrr  hy  ih'^  <1riir  mcthnd.    Muk.  viti)  ind  wnboui  game 
Bvcrlns.    ApplUnte  for  rciiulaliitf  floi',  unattachfd,  to  rl|hl  of  «lbtt  cia. 

If  one  procee<Is  timidly  at  this  stage,  the  anesthesia  will  be  bard 
to  obtain  and  much  more  ether  will  tic  required.    Once  the  reflexes 


Fin.  I.— >Ai1aiM)lntion  of  oth*r.    Appllanc*  twoliitng  flo«  ■i(»chwl  M  su. 

are  abolbbed,  use  small  quantities,  frequently  applied.    The  acci- 
dent  most  to  be  feared  is  respiralory  paraiysis. 
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The  s\ga$  indicating  the  favorable  prognas  of  ether  anestbesEn 
during  the  operation  are :  puLjc  full  and  regular;  respiration  deep  and 
slightly  snoring;  face  fiushcd;  and  pupils  slightly  dilated.  Cyanosis 
is  the  signal  for  more  oxygen.  Any  disturbance  of  the  respiration 
demands  immediate  attention.  Occasionally  patients  will  be 
found  who  do  not  take  ether  well,  but  who  will  take  chloroform  with- 
out the  least  untoward  effect. 

TREATMENT  OF  THE  ACCIDENTS  OF  ANESTHESIA 

Certain  measures  are  recommended  as  forestalling  the  dangers 
of  anesthesia;  though  they  are,  as  a  rule,  more  appropriate  to  the 
general  surgery  of  hospitals. 

A  pretiminar)-  gasUic  lavage  will  save  embarrassment  in  certain 
cases.  In  fact,  this  should  be  an  invariable  rule,  when  compelled 
to  operate  on  patients  who  have  eaten  only  a  short  lime  previously. 
A  preliminarj-  subcutaneous  injection  of  norma!  salt  solution  will 
sustain  tlie  patient  in  the  cases  of  anemia  and  grave  septic  infection. 

Many  surgeons  precede  a  chloroform  anesthesia  by  hypodermic 
injection  of  morphine  or  strychnine,  or  of  morphine  and  atropine, 
thirty  minutes  before  the  anesthesia.  This  is  desirable  especially  in 
(^wnttiom  OD  regions  in  which  the  reflexes  are  more  active,  for  there 
is  scarcely  a  doubt  that  some  of  the  circulatory  disturbances  under 
chloroform  are  reflected  from  the  field  of  operation.  This  is  true  of 
the  testicle,  the  spermatic  cord,  theanus,  and  the  peritoneum.  None 
of  these  methods  lessens  the  anesthetist's  responsibility  and  duty  to 
natch  every  point. 

If  the  circulation  grows  weak,  the  pulse  small,  rapid,  compres- 
sible, due  to  the  effect  of  the  anesthetic  agent  and  not  to  shock  or 
hemorrhage,  withdraw  tlie  agent  and  lower  the  head,  draw  out  the 
tongue  and  begin  artificial  respiration,  and  the  danger  is  usually 
soon  passed. 

H>'podermic  injection  of  stimulants,  such  as  strychnia  or  camphor- 
ated oil  often  do  good  under  ihese  circumstances;  but  when  the 
circulation  is  paralyzed  and  syncope  has  supervened,  their  use  is 
illusory.  Do  not  waste  time  prejiaring  them,  tJiough  an  assi:stanl 
nuj'  do  so;  but  proceed  to  make  rhythmic  traction  on  the  tongue, 
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and  artificial  respiration,  both  being  carried  out  tnctbodically.  If 
an  assistant  is  at  liand,  carrj'  out  the  two  measures  simultaneously ; 
otherwise,  try  the  tongue  traction  first,  or  at  least  get  it  pulled  out 
well.  Traction  o£  ihc  tongue  to  do  good,  must  be  rhythmic.  The 
tongue  must  be  caught  up  carefully  with  forceps  and  no  force  must 
be  ttscd.  Often  the  tongue  is  seriously  injured  by  the  feverish  pulls 
of  the  agitated  operator,  who  has  quite  forgotten  that  the  maneuver 
is  effectual  only  when  rhythmic. 

1'hc  a/tifuial  rapiration  must  likewise  be  rhyllimic. 

Grasp  the  patient's  elbows  and  draw  them  gcotly  and  steadily 
upward  until  they  meet  above  the  bead.  The  pectoral  muscles  arc 
put  upon  the  stretcli  and  the  chest  expanded  and  inspiration  pro- 
duced.   At  the  same  time  the  tongue  is  drawn  outward  (Fig.  4). 


I 


Pm.  4/-4t«(*  «( iniplr»Uen.    Tooniu  «1lbu1i!  bs  <)r*«D  ont  wltb  Uilt  mavrmtRt.    (Slivwt.) 


The  arms  are  next  brought  with  a  steady  movement  to  the  chest 
wall  and  the  diupiiragm  compressed.  (Stage  of  expiration.)  At 
the  same  time,  tlie  tongue  is  permitted  to  retract  (Fig.  5). 

Tliese  muvcmcats  arc  to  be  repeated  at  the  rate  of  about  twenty 
per  minute  and  should  be  persisted  in  without  intermission  for  at 
least  a  half  hour  before  giving  up  hope  of  resuscitation. 

Direct  compression  of  the  heart  is  a  procedure  of  real  value  and  it 

ly  often  be  rca<lily  manai^ed  through  tlic  abdominal  walls.  In  the 
of  abdominal  operations,  the  hand  may  be  i>assed  up  to  the 
diaphragm  and  the  heart  seized  and  kneaded  in  that  manner. 

The  vomHing  after  anesthesia  is  often  troublesome  and  is  usually 
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in  direct  ratio  to  the  amount  of  the  agent  used.  Every  effort  should 
he  made  to  luisten  its  elimination  from  the  blood  by  Iteeping  the  skin 
warm  and  active,  and  hcl|):n|;  the  kidneys  with  saline  enemata. 
These  enemata  also  diminish  thirst.  Warm  soda  water  drunk  freely 
helps  to  wash  out  the  stomach  and  thus  hastens  relief  of  active  vomit- 
ing.  Five  to  fifteen  drops  of  aromatic  spirits  of  ammonia  hypo- 
I  dcrniically,  or,  well  diluted,  by  mouth,  often  does  good.    Both 

I  these  agents  proljably  do  good  by  relieving  acidosis  which  is  a  large 

I  factor  in  producing  post-anesthelic  troubles. 

t 


f  n.  S-— 8U<a  «f  Mplistion.     Toaga*  pwmiiud  lo  drop  back  in  msuth.     (Sincil.) 


It  tJiere  are  evidences  of  beginning  acute  gastric  dilatationj  gastric 
lavage  must  be  used  early. 

Other  farms  of  general  anesthesia  will  not  often  be  of  service  in 
emergency  practice  for  obvious  reasons,  however  valuable  they  may 
otherwise  be.  It  is  hardly  necessary,  therefore,  to  consider  rutrou» 
oxide  or  ethyl  chloride  and  th^r  congeners;  or  general  anesthesia  by 
way  of  the  rectum,  which  promises  to  be  of  value  in  operations  on 
the  face,  moutit,  neck,  and  thorax;  or  hudonal  and  ether  intraven- 
ously which  has  been  the  subject  of  good  reports. 
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LOCAL  ANESTHESU 

The  doctor,  isolated  and  without  assistants,  will  many  times  find 

aid  and  comfort  in  local  anesthesia  by  hypodermic  injection;  but 

fobecSdent,  it  must  be  properly  induced.    A  definite  technicmust 
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be  (<^lowet].  Either  cocaine  or  stovatnc  may  be  used,  the  latter 
safer,  the  former  slightly  more  active,  Uie  two  used  alike.  Having 
determined  the  line  uf  incision,  pinch  up  a  fold  of  skin  ^Fig.  6), 
introduce  the  needle  at  one  end  of  the  line  and  push  it  into  the  skin, 
Ijut  not  through  the  skin.     The  injection  is  intradermal  (Fig.  7). 


Phi.  6. — Local  uiailhMU;  msthod  ol  inlfo<liicin(  nndla.     (Vmi.) 

As  the  nccdte  'a  steadily  advanced,  the  syringe  U  emptied  slowly, 
and  the  line  of  injection  13  indicated  by  the  formation  of  a  wheal. 
When  the  needle  lias  entered  its  length,  it  is  reintroduced  in  the  sajnc 
line  and  in  advance  of  the  previous  puncture,  but  within  the  a.rea 
already  anesthetized.  In  this  way,  only  the  first  puncture  is  felt. 
When  the  line  of  Incision  has  iKen  infiltraled  in  this  manner  through- 


-■'   -*  --   ■ 


T. — Lockl   uinthHi*:  1^   n*c-Ila  •kist  k4    (eni<r*U  Ihe   whola 
Ihlrkfuw  at  ikiu^i  "iatra.damic*'  iaicGlioa.    IVtau.l 

out  iui  entire  length,  it  will  be  completely  insensitive  after  a  wait  o( 
one  to  two  minutes.  The  width  of  the  zone  of  anesthesia  will  dc- 
|>cud  upon  the  rale  of  movement  ot  the  needle  through  Ihe  skin 
(Figs.  S,  9).  It  need  hardly  be  said  that  the  needle  and  solution  must 
always  be  sterile.    It  is  belter  to  pour  the  solution  out  bito  &  sterile 
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dish  or  glass,  rather  Uian  to  aspirate  it  from  the  bottle.    The 
must  be  forced  out  before  the  needle  is  introduced;  care  must  be 
taken  not  to  throw  the  injection  into  a  vein. 

When  an  area,  rather  than  a  line,  is  to  be  infiltrated,  as  in  case 
some  dissection  is  anticipated,  Schlcich's  method  is  better,  in  which 
tlie  needle  is  plunged  directly  into  the  tissues  and  a  sufficient  quan- 


Pm.  9. — Local  KnMtluKu:  ih* 
(on*  li  bnwl  ahcD  the  nc«Ue  ii 
JntroduceH  ilowly.     {Vtau.i 


tity  of  the  solution  discharged  to  raise  a  wheaL    The  needle  is  then 
reintroduced  alongside  the  wheal  for  another  injection.    The  anes- 
thesia may  be  renewed  from  time  to  time  during  the  operaiioD. 
Schlcich's  formula  is  a*  follows: 


MO.  t,  trSONC. 


Cocoln.  hydrochlor., 
Mor[iliin.  hydrochlot., 
Sodii  chloridi., 
Aq.  dcslilUtt., 


XO.  1,  MOKHAL 


CocAin.  faydiDcUoi., 
Mori>hIii,liydlOcU«r.- 
Sodii  chloridi., 
Ag.  dcstliiftt.. 


gr.  Hi. 
BT.  ». 
Itr.  ill. 
S  tii,  3  iiM. 


gr.  lu. 

gr.  iii. 
5  Uiu. 
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Cocain.  liydr«chl«f., 
Morphln.  hydfocUoT^ 
Sodii  chloridi., 
Aq.  dcHlUat., 


MO.  3,  iriAX, 


Sr.  UL 


Two  or  three  drops  of  a  50  per  cent,  solution  of  carbolic  acid  may 
be  added  to  preserve.  The  solution  must  be  kept  cool.  Twenty- 
five  syringcfuls  of  Number  i,  fifty  syringcfuls  of  Number  s,  and 
500  of  Number  3,  m*y  be  used  without  danger.  Novocahte  in  fj 
per  cent  9olutioD»  b,  we  think,  even  better  than  SdUeich's  solu- 


Pio.  10.— Tlw  fiaatr   tuMf  tw 
tlH«lMd  br  ■  (iivniar  inlwtion  ■(  >*• 


Fib,  II. — CompIeU  ancMhedt  et  fln- 
(fr  iaduc*d  by  d«»p  injactiosi  od  mA 
*i6t.  The  upper  •od  lcw«r  iMedla. 
wprf  on>  lb*  priiriBry  ctrculu  injvdJOiu- 


tlon,  though  in  equal  quantities  slightly  more  dangerous.  How 
over,  smaller  quantities  are  required. 

The  patient  should  not  be  permitted  to  sit  up  during  the  anes- 
thesia k  cocaine  ts  used,  for  it  exposes  him  to  the  risk  of  heart 
failure.  It  is  safer  to  keep  biro  recumbent  for  a  half  hour  or  so  after 
the  operation. 

If  a  finger  or  toe  is  to  be  amputated,  first  make  an  anesthetic 
ring  involving  the  skin  only  (Fig.  10),  and  follow  this  with  two  deep 
lateral  tnjeclions  to  obtund  the  main  nerve  trunks  (Fig.  11). 
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SPINAL  ANESTHESU 

Spinal  anatheua  with  stovaine  can  only  v-ery  rarely  be  of  use  to 
the  general  practitioner  in  emergency  work,  alUiougli  it  is  of  value 
under  certain  circumstaiice^i.  It  is  of  special  use  in  operations  in- 
volving the  anal  and  perineal  regions.  By  this  method  tlic  heart 
and  lungs  are  not  dangerou&ly  alTecIetl.  It  is  a  solace  to  those  pa- 
tients whose  dread  of  a  general  anesthesia  is  greater  tlian  their  dj«ad 
of  death,  and  who  will  refuse  operations  of  absolute  necessity  rather 
than  take  ether  or  chloroform.  The  mo»t  definite  conlra-indica- 
Uon  is  uncertainly  of  asepsis,  since  the  chief  danger  of  the  procedure 
is  meningitis.  It  should  not  be  used  in  tlie  young,  in  advanced 
artcrio-sclerosis.  In  cases  of  sepltcemla,  or  central  nervous  disease. 
The  axerage  duration  of  the  analgesia  thus  produced  is  one  hour. 
The  effects  are  fairly  uniform;  the  chief  afler-eflecls  arc  headache 
and  nausea.  One  of  the  author's  patients,  operated  for  hernia 
under  spinal  anesthesia  complained  (or  several  months  of  loss  of 
sensation  in  ihe  penis  and  rectum,  though  not  materially  interfering 
with  the  functions  of  cither.  The  preparation  employed  by  ihc 
author  is  that  of  Chapiil:  slovaine,  to  gr.;  swdii  oliloridi,  lo  gr.; 
distilled  water,  t  tc.  This  is  put  up  in  hermetically  scaled  am- 
poules, each  containing  i  c.c.  of  llie  solution,  which  U  sufficient  for 
an  iiijcclion.  Bier  regards  cocaine  as  the  most  dangerous  and 
tropacocainv  the  safest,  and  this  tatter  he  emplo)-s  in  doses  of  H 
to  I  grain.  The  syringe  employed  must  be  easily  sterilized  and 
with  a  capacily  of  at  least  a  c.c.  A  long  pL-itiimni  needle  is  best. 
A  special  glass  syringe  with  needle  for  this  injection  can  be  readily 
secured. 

Technic. — The  patient's  back,  the  instruments,  the  solution,  the 
operator's  hands,  are  duly  pre|)ared.  The  needle  is  attached  to  the 
syringe  and  the  contcnu  of  an  ampoule  aspirated  and  the  needle 
detached.  The  patient  sits  bending  forward  to  make  the  lumbar 
spines  more  prominent  and  to  enlarge  the  intervertebral  foramen 
which  is  to  be  traversed  by  the  needle.  Locale  the  iliac  crests  and 
mark  their  portion  with  the  6nger  nails.  The  line  connecting  the 
highest  points  of  the  iliac  crests  inler.iecla  the  fourth  lumbar  sjjine 
/Ae  tip  of  wbicb  is  next  to  be  located  in  the  middle  line.    The  lip  of 
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the  next  spine  abnvc  the  third  is  now  marked  and  between  these 
two  points  the  puncture  is  made.  Hold  the  left  indci  finger  on  the 
third  lumbar  spine.  Hold  the  unattached  needle  in  the  right 
hand,  sad  enter  its  point  just  below  the  third  lumbar  spine  a  little 
to  the  rif;ht  of  the  middle  line,  and  push  it  slightly  upward  and  in* 
ward  at  an  angle  sufficient  to  meet  the  spinal  membranes  in  the 
middle  line.  Pushing  the  needle  steadily  upward  and  inward,  it 
can  be  felt  to  reach  the  resisting  ligamcntum  subflava  and,  finally,  the 
puncture  of  the  membranes  i^  announced  by  the  flow  of  spinal  fluid 
from  the  needle.  Hold  the  finger  over  the  outlet  until  the  syringe 
can  be  attached;  Ihcii  let  sufFictent  fiuid  run  in  the  syringe  to  make 
a  C.C.;  ID  other  words,  make  a  mixture  io  the  syringe  containing 
equal  jKirts  of  stovaine  solution  and  spinal  fluid.  The  clear  spinal 
fluid  becomes  mitky  on  meeting  the  anesthetic  solution.  Now 
slowly  inject  the  mixture,  and  when  the  syringe  is  emptied,  with- 
draw the  needle  with  a  rapid  movement  and  seal  the  puncture 
with  collodion.     It  will  recjiiire  no  further  attention. 

Have  the  patient  lie  down  and  now  prepare  for  the  operation. 
In  ten  to  fifteen  minutes  the  anesthesia  begins.  The  patient 
complains  of  a  pricking  sensation  in  tlie  feet  and  numbness  in  the 
legs.  A  pinch  or  a  pin  prick  will  be  felt  but  will  not  be  painful.  If 
the  pain  becomes  too  severe  in  (he  course  of  the  opcialion,  a  little 
chloroform  or  ether  can  be  employed.  If  the  ancslhetic  zone  does 
not  extend  high  enough,  Incline  the  t>ody  slightly,  head  downward. 
During  the  operation  the  patient's  face  is  likely  to  be  congested  and 
his  head  will  throb.  Afterward  there  a  likely  to  I)e  a  severe  head- 
ache for  a  little  while  and  perhaps  some  nausea. 

The  site  of  puncture  may  he  numbed  with  cocaine,. so  that  the 
spinal  injection  is  painless.  If  the  point  of  the  nee<llc  engages 
against  the  vertebra,  withdraw  i^lightly  and  change  the  direction 
as  the  judgment  dictates.  The  most  common  mistake  is  in  di- 
recting the  needle  loo  much  upward.  Only  very  rarely  will  one  fail 
10  reach  the  spinal  canal  i(  the  Landmarks  are  well  defined. 

Joanesco  has  been  the  great  advocate  of  this  form  of  anesthc^a 

id  reports  its  use  in  9500  cases.  He  believes  now  jnore  than  ever 
that  unlike  ether  and  chloroform  there  is  no  contra-indkation  and 
tliat  it  is  the  anesthetic  of  the  future.    (Prcssc  Medical,  Oct.,  1913). 
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Murphy  referring  to  this  and  other  of  the  newer  f oitds  of  anesthesia 
wisely  suggests  that  considering  the  safety  and  amplidty  of  the 
ether  drop  method  the  mass  of  the  profes^on  should  awut  larger 
ex[>eriences  by  those  who  originate  and  are  best  fitted  to  work  out 
the  destiny  of  these  newer  forms.  (Practical  Medical  Series, 
Vol.  II,  1914.) 


CHAPTER  IV 
SUTURES;  METHODS,  AND  MATERIALS 

Sutures  are  apptied  for  the  purpose  of  maintaining  Uie  coapta- 
lion  of  divided  structures.  Tills  is  oeccssary  to  facilitate  repair 
and  restore  function.  Suturing  serves  the  additional  purpose  of 
checking  hemorrhage  from  the  smaller  vessels.  There  is  no  part 
of  the  surgeon's  technic  tlmt  deserves  more  attention  than  the  se- 
lection and  u.ic  of  sutures.  It  is  of  special  importance  to  the  emer- 
gency surgeon  who  faces  infection  in  every  direction.  His  suturing, 
however,  he  may  absolutely  control  and  make  aseptic,  and  this 
may  be  the  only  difference  between  success  and  failure. 

Various  materials  are  used,  some  quite  commonly,  others  rarely 
and  for  a  certain  purpose;  catgut,  silk,  siUcworm-gut,  silver  wire, 
kangaroo  tendon,  and  horsehair.  The  three  first  named  will  meet 
all  the  requirements  of  the  emergency  surgeon. 

No  material  is  available  which  does  not  have  a  certain  strength 
and  whidi  cannot  be  made  aseptic.  For  emergency  work,  these 
materials  must  be  already  prepared.  The  creation  of  a  proper 
suture  from  the  raw  material  is  a  matter  of  time  and  care. 

The  general  pracUtioner  will  do  better  to  buy  his  sutures  pre- 
pared In  form  available  for  immediate  use,  being  first  assured  tliat 
they  come  from  a  reliable  source  and  are  put  up  in  a  manner  to 
keep  them  sterile.  Much  suture  material  on  the  market  has  ndther 
of  these  qualifications. 

Silk  baa  the  advantage  of  lending  itself  to  emergency  sterHlza- 
lion  by  boiling  and  immersion  in  an  antiseptic  solution,  nor  is  it 
readily  conlaniinaled  when  once  sterile;  but  it  should  not  be  boiled 
in  soda  solution,  which  makes  It  brittle.  It  has  the  disadvantage 
of  not  bc-lng  absorbable.  It  may  be  used  in  buried  sutures,  but  its 
u-iefulncs^  in  that  respect  grows  more  and  more  limited  aa  the  art 
of  sterilization  and  preservation  of  catgut  improves.    It  may  be 
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u.ted  in  tDlemipted  skin  sutures,  suture  of  ncr\'cs,  of  tendon,  and  of 
the  inleiHm,  but  muscular  tissues  do  not  tolvrutc  it. 

Catgut  is  the  ideal  material  for  the  buried  suture.  The  rlirumi- 
died  gut  has  ample  strength  and  is  so  prepared  as  to  resist  alworp- 
tion  ill  a  certain  tissue  for  an  approximate  time;  hut  it  sliould  be  re- 
membered that  occasionally  chromicizcd  gut  becomes  practically 
unabsorbuble  a»d,  acting  as  a  foreign  body,  gives  ria«  to  persistent 
sinuses.  With  a  little  attention  to  this  detail,  a  suture  may  Ijc 
sdected  which  will  resist  ahmrption  until  repair  is  complete.  Plain 
catgut  can  be  used  in  those  tissues  only  which  rapidly  unite.  It  is 
ideal  for  suturing  the  peritoneum  and  for  Ugating  vessels  except  the 
very  targe  ones.  It  is  very  easily  contaminated.  Where  there  is 
pus  it  should  never  be  used  as  a  buried  suture.  The  three  qualities 
which  the  catgut  suture  must  possess  arc:  sterility,  tensile  strength, 
and  absorbability.  If  a  certain  brand  of  catgut  produces  stitch- 
abscess  persistently;  if,  properly  used,  it  still  breaks  inopportunely; 
if  it  refuses  to  be  absorbed,  then  there  is  something  wrong  with  its 
manufacture.  Tlie  occasional  surgeon  tacking  opportunity  to  lest 
all  the  brands,  must  therefore  fall  back  upon  the  manufacturer's 
reputtttion  and  guarantee.  AI>sorp[ion  of  catgut  ociurs  in  thb 
manner:at  first  the  fibers  untwirl  and  grow  loose  and  finally  become 
pulpy  at  which  sta^e  the  suture  has  no  ten»le  strength  and  is  a 
foreign  body  which  is  gradually  replaced  by  connective  tissue,  a 
process  which  is  sometimes  exceedingly  slow.  Even  sterile  catgut 
once  degenerated  into  a  gelatinous  compound  becomes  a  nidus 
for  bacterial  growth.  Absorbability  is  therefore  as  important  as 
sterility. 

Watery  solutions  and  certam  chemicals  as  bichloride  render  cat- 
I  gut  brittle  and  weak. 

Silkworm-gul  h  very  strong,  non-ela.slic,  non-absorbable,  readily 
sterilized,  and  is  much  employed  where  the  wound  is  large  and  deep 
and  the  tissues  tend  strongly  tospread  apart.  Most  surgeons  employ 
it  to  suture  the  skin  and  fascia  after  laparotomy.  It  should  be 
kept  in  various  sixes. 

The  pagenslethfr  (eUutt>iti  titten  is  in  high  favor  with  some  sur- 
geons; it  is  more  flexible  than  silkworm-gut  and  absorbs  moisture 
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The  methods  of  suturing  adapted  lo  emergcDcy  surgery  are  the 
interrufikd  suture  and  the  conlinttoui  suture.  Others  occasionally 
employed  in  gcitcral  surgery  are  the  (luilled,  the  quilted  (Fig.  it), 
the  twisted,  and  the  button  sutures. 

The  continuous  suture  a  used  in  aseptic  ^-^  _ 
wounds  only.  Therefore,  accidental  wounds  y^^- 
will  only,  on  rare  yt<:asion>i,  permit  its  em-  ""-^  i 
ployment.     It  has  the  advantage  of  bdng  ^ 

very  rapidly  applied,  but  i.s  less  sure  than 
the  interrupted  suture.  A  little  practice  is 
essential,  for  il  is  nut  altogether  easy.  lU 
success  depends  largely  upon  the  assistant. 
This  is  the  mode  of  making  the  con- 
tinuous suture:  Commence  by  passing  the 
suture  at  the  upper  angle  of  the  wound. 
Make  three  successive  knots.  Two  are  sufficient  for  catgut.  The 
short  thread  is  caught  in  forcq>s  and  reuine<l  till  the  suture  is 

completed,  at  which  time  it  is  cut  off 
close  to  the  knot  (Fig.  13). 

The  needle  traverses,  successively  and 
obliquely,  first  the  one  lip  of  the  wound 
and  iJien  the  other;  each  time  the  assisl- 
I  J,      M,f -ii-rf       \     ^"t    seizes  the  thread  at  the  point  of 

I  mM"^  I    emergence,  and  holds  it  tightly  until  the 

r  fc_i  t  1    **"'B'-"«"  makes  a  new  point  of  emergence, 

^^        yin   I  /    "'•*"  ^*  assistant  takes  a  new  hold. 

^H       r  D  I  '*  /     '"  ^^*^  manner,  the  tension  of  the  suture 

^H  Q  I  7      W      '^  m^de  absolutely  uniform. 

^^1  W-^I  "^^^  """'^  ^f  ^'^'^'''  o^  the  continuous 

^^B  \//  suture    is    important.     In    making    the 

^^  v'  lermitial  knot,  the  suture  must  not  be 

allowed   lo  relax.     To  acconipliiib  this, 

the  surgeon  slips  the  index  finger  in  the 

last  loop  instead  of  pulling  the  thread  all 

the  way  through,  as  was  done  with  all 

the  others.     Traction  with  this  finger  holds  the  line  of  suture 

light  while  the  terminal  tliread  on  the  one  side  is  knotted  three 

times  witit  Ibis  loop  on  the  oUiei  side  (,V\%%.  \\^  \^, 
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If  the  continuous  suture  is  long,  its  stability  is  insured  by  crossing 
the  lhre»ds  at  the  middle  of  the  line  of  suture  (Fig.  i6).  The 
suture  is  thus  interrupted  at  its  middle  in  this  manner:  the  needle  is 
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simply  passed  back  under  the  lust  loop,  at  the  time  care  being  taken 
that  the  suture  does  not  slip.    The  succeeding  steps  are  the  same 
u  before  (Figs.  17,  18).    The  suture 
completed,  the  loose  ends  are  cut  off 
dose  to  the  knot. 

The  interrupted  suture  is  generally 
employed  in  suturing  the  skin,  and 
may  be  of  Mlk,  silkworm-gut,  silver, 
etc  It  must  not  be  absorbable. 
These  sutured  may  be  placed  dee]>ly 
or  superficially,  in  the  one  case  where 
there  is  much  tension,  in  the  other 
for  mere  approximation.  The  deep 
Hutures  are  placed  two  or  three  cen- 
timeters apart. 

The  needle  is  entered  one  centimeter  from  the  edge  and  emerges 
the  same  distance  from  the  other  side.    The  thread  li  concealed 
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throutth  most  of  its  extent  (Fig.  19).  None  is  tied  until  all  are 
passed.  The  lips  of  the  wound  are  brought  together  as  the  knots 
arc  tied  (Fig.  20). 

A  few  fiupeifidal  catgut  sutures  may  be  necessary  if  the  deep 
sutures  do  not  completely  approximate.  1'liey  are  ]>a.Hsed  through 
the  thickness  of  the  skin  alone  and  very  close  to  the  edge  of  the  wound 
(Fig.  ai). 

No  knot  should  be  drawn  too  tight.     It  may  interrupt  the  circu- 
lation and  defeal  repair.     The  knot  should  be  made  to  one  side  of,      ^ 
and  not  over  the  wound  (Fig.  23).  ■! 

If  all  goes  well,  the  sutures  mny  be  remoMi       ' 
toward  the  eighth  day.     Remaining  too  long, 
Uicy  favor  infection. 

Mtthodt  oj  Removittg  5M(«r«.— Seize  the  loop 
with  a  dissecting  forceps  held  in  ihe  left  hand. 
With  a  pointed  scissors  divide  the  thread 
close  to  the  skin,  being  careful  not  to  cut  be- 
tween the  knot  and  the  forceps,  else  one  will 
he  trying  to  pull  the  knot  through  the  skin. 

Suppose,  in  spite  of  care,  injection  occurs. 
The  trnipcraturc  readies  looJi"  on  the  follow- 
ing day.    On  the  second  day  following,  it  is  a       * 
little  higher.     Upon  removal  of  the  drcsung, 
the  skin  around  the  wound   is  found   to  be 
Ths  fubauticuUr  ■uiurc:  reddened  and  swollen.     Remove  two  or  three 
tDcihwi  irf  pftuinH   »n<j  of  the  mjddlc  sutures  at  once.    Secure  drain- 
g    n  ng.       «■.  ^^^  ^^^  ^^^^  ^  ^^^  dressing.     This  will  usually 

check  the  infective  process  and  pus  formation. 

The  subcHlicular  suttirg  is  of  great  service  in  aseptic  operative 
wounds,  wherever  it  is  especially  desired  to  prevent  a  scar.  It  is 
made  in  this  manner: 

Introduce  a  small  needle  threaded  wilh  No.  i  catgut,  y^ 
inch  a1>ove  the  upper  angle  of  the  wound,  and  let  it  penetrate  the 
skin  and  emerge  exactly  at  the  upper  angle.  It  next  penetrates 
the  face  of  the  skin  incision,  taking  a  bile  first  on  one  side  and  then 
on  the  other  exactly  opposite  (Fig.  33).  At  the  end,  the  needle 
irmvvrsei  the  skin  at  the  lower  angle  of  the  wound  in  the  same 
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manner  as  it  entered  at  the  upper  angle;  the  sutures  are  then 
tightened  (Fig.  34)  until  the  edges  of  the  wound  are  exactly  coapted. 
The  ends  are  secured  from  slipping  either  by  knotting  or  by  pasting 
them  down  with  collodion  or  adhe^ve  plaster.  If  the  thread  is  not 
absorbed,  it  may  be  removed  about  the  sixth  day  by  clipping  one 
end  close  to  the  skin  and  then  gently  drawing  it  from  the  other 
end, 

Cannaday  uses  pagenstecher  linen  and  after  starting  the  suture 
secures  the  loose  end  by  a  half  bow  knot.  The  terminal  thread  is 
secured  in  the  same  way  and  slipping  or  loosening  is  thus  prevented. 
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CHAPTER  V 
DRAINAGE 

Drainage  may  justly  be  regarded  as  a  matter  of  antisepsb.  It 
pre\'cots  sepsis  by  creating  a  current  which  moves  away  from  the 
wound,  and  l>y  depriving  the  bacteria  of  their  chief  pabulum— th« 
wound  exudates.  Drainage  facilitates  rqiair  by  relieving  tension. 
In  the  same  manner  it  reheves  pain.  But  when  these  points  are 
made  the  whole  is  said,  for  drainage  is  by  no  means  an  unmixed 
good.  On  the  contrary,  it  is  a  necessary  evil  and  for  these  reasons: 
in  reality  it  is  a  foreign  body;  it  necessitates  frequent  renewal  of 
dresungs;  it  may  injure  granulations;  it  keeps  the  wound  open  and 
delays  healing;  in  the  abdominal  cavity  it  sometimes  predis|X)sc»  to 
fistula,  hernia,  and  inlcalinai  obstruction.  Nor  is  the  profession  by 
any  means  of  one  mind  regarding  the  indications  and  contra-in- 
dications.  It  is  a  matter  in  which  one  cannot  be  dogmatic.  The 
rule  of  practice  must  of  necessity  vary  with  the  patient,  l]ie 
operator,  and  the  environment. 

The  emergency  surgeon,  the  general  practitioner,  will  more  often 
drain  tliati  the  hospital  surgeon  in  formal  operations.  And  this 
leads  to  the  fundamental  principles  involved. 

Aseptic  wounds,  as  a  rule,  do  not  require  drainage. 

Infected  wounds  or  those  suspected  should  alwa>'s  be  drained,  lor 
infection  of  any  kind  demands  an  outlet. 

Accidental  wounds  are  presumed  to  be  infected,  whereas  operative 
wounds  are  presumed  to  be  aseptic. 

As  an  exception  to  the  rule  that  aseptic  wounds  do  not  require 
drainage,  note  that  those  in  which  there  is  of  necessity  much  post- 
operative oozing  do  belter  with  temporary  drainage.  Examples: 
large  amputation  stumps,  and  breast  amputations. 

Suspected  wound*  are  not  drained  after  the  third  day,  if  infection 
has  not  made  its  appearance  nor  seems  likely  to  develop. 

luScciicns  are  drained  as  long  as  there  are  any  discharges. 


WICK  AND  CIGARETTE  DRAINS  33 

The  means  of  drainage  in  emergency  practice  are  throe:  tubes, 
game,  and  open  wounds;  or  combinations  of  the  three. 

Rubber  tubes,  the  larf;er  the  better  in  proportion  to  the  infected 
cavity,  arc  the  best  means  of  draining  large  cavities,  and  are  the 
sole  means  of  draining  abscess  cavities  and  larj^c  infections.  They 
:^houId  be  fencstcated,  and  may  be  improvised  from  rubber  catheters. 
Wherever  used,  they  must  be  cut  o3  clo9.e  to  the  surface  and,  in  the 
case  ol  cavities,  must  be  anchored  by  suture  or  safety  pins. 

Game. — Plain  sterile  gauze,  wliich  drains  by  capillarity,  is  an 
efficient  means  of  removing  exudates,  such  as  scrum  and  blood.  It 
has  the  a<lditional  advantage  that  in  appropriate  cases  it  may  be  at 
the  same  time  employed  for  hcmostasis.  It  has  the  disadvantage 
that  it  soon  ceases  to  drain,  acquires  adlie»ions,  and  is  painful  to 
remove. 

Tubal  and  capillary  drainage  are  advantageously  combined  In  the 
"gauze  wick"  and  "cigarette  drain."  A  "gauze  wick"  drain  b 
made  by  splitting  a  tube  of  the  required  length  and  lilting  it  loosely 
with  a  strip  of  gauze.  When  the  tube  Li  carried  to  the  bottom  of  the 
cavity,  the  projecting  gauze  b  brought  in  contact  with  the  oozing 
surface,  is  hemostatic,  and  finally  may  be  removed  witliout  dis- 
turbing the  tube.  A  cigarette  drain  acts  on  the  same  principle  and 
b  essentially  a  series  of  wick  drains,  one  within  the  other.  To  make 
a  "cigarette  drain,"  take  a  lo-Inch  square  of  rubber  tissue,  cover 
it  with  four  or  five  layers  of  sterile  gauze,  and  roll  the  whole  into  a 
slender  cylinder. 

"Wick"  and  "dftarette"  drains  should  be  removed  OB  the  second 
or  third  day.  II  infection  is  present  at  that  time,  a  tube  should  be 
substituted;  a  tube  must  be  employed  if  infection  develops  later. 
Tubes  employed  in  the  drainage  of  pus  cavities  should  be  removed, 
cleaned,  and  reinserted  at  least  every  third  day,  and  are  to  be 
shortened  pari  passu  with  granular  repair. 

As  has  been  said,  an  open  wound  is  a  means  of  drainage,  and  for 
that  reason  accidental  incised  wounds  are,  as  a  rule,  not  completely 
sutured.  Lacerated  wounds  not  repairable  need  no  otlier  drainage 
than  that  afforded  by  the  gauze  dressings. 

To  note  brietly  some  examples  of  drainage:    Abscesses  are  always 
to  be  drained  with  tubes. 
s 
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Acute  sprcsding  infectious  are  to  be  drained  with  tubes. 

Accidental  incised  wounds  are  to  be  drained  witb  tubes,  or  simply 
by  rubber  tissue  if  the  wound  is  small. 

0]>enitive  wounds  of  tlie  soft  parts  in  emergency  practice  are  often 
Best  drained  superficially — ail  the  layers  arc  completely  closed  ex- 
t«pl  the  skin.  A  few  strands  of  calgut  between  the  lips  of  the 
wound  will  often  be  all  thai  is  necessary  for  drainage  and  has  the 
advantage  of  requiring  no  change  of  dressing. 

An  empyema  or  purulent  peritonitis  must  be  drained  with  tubes. 

Many  Uioracic  and  abdominal  conditions  are  to  be  drained  with 
the  wicli  or  cigarette  drain.  If  there  is  no  probability  of  infection, 
if  there  is  not  much  ooung,  do  not  drain  at  all. 

In  compound  fractures  and  compound  dislocations  drain  only  the 
skin  wound.  If  infection  develops,  deep  drainage  most  be  substi- 
tuted. 

Further  details  will  be  given  in  connection  with  the  various 
operations  requiring  drainage. 
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CHAPTER  \'I 
DRESSINGS,  BANDAGES,  SPLINTS 

Theemeiigency  surgeon  needs  no  great  variety  of  dressing  matcriaU 
If  b«  hu  sIcriU  guHst  ftnd  sItriU  absorb«nt  cotton,  he  can  efficltiitl)' 
meet  bU  the  indications  so  far  as  dressings  aie  concerned;  for  these 
materials  fumbh  in  the  highest  degree  the  properties  which  pertain 
to  a  good  dressing,  A  good  dressing  is  sterile,  absorbent,  and  pro- 
tective.    It  conducts   the  exudates  away  from   ihe   wound   and 

revents  the  approach  of  infective  germs.  For  emergency  work 
It  is  better  to  buy  these  malerials  iilready  prepared  and  ready  for 
instant  use,  Bui  tlicy  must  come  from  a  reliable  source.  Even  the 
most  trustworthy  products  arc  not  always  asq>tic.  In  major  opera- 
tions they  pJiould  be  re-sterili/ed  if  possible.  Of  course  the  surest 
way  to  sterilise  is  by  steam.  Still  these  materials  exposed  (o  the 
high  heat  In  the  closed  oven  of  the  kitchen  stove  might  reasonabl; 
expected  to  be  germ  free.  Medkakd  gawjc  is  often  useful  but  not 
'essential,  nor  so  much  employed  as  formerly.  It  may  be  improvised 
by  dusting  the  plain  sterile  gauze  with  the  preferred  antiseptii 
powder  al  the  time  of  dressing.  For  that  matter  all  of  the  dres^ng 
may  be  improvised  for  temporary  use  from  muslin,  linen,  or  cheese- 
cloth. Towels  or  sheets  may  be  prepared  by  boiling  for  fifteen 
.minutes  in  soda  solution,  rinsing  in  cold  sterile  water,  wringing  out 
'the  water,  and  completing  the  drying  proce««  on  the  stove.  From 
these  materials  one  may  provide  not  only  dressings,  but  compreMea 
and  ^)ODges  for  the  operation. 

An  OMplic  wou$id  requires  that  the  dressing  be  dry;  whatever  slight 
iS  oozing  there  may  be  is  thus  rapidly  absorbed. 

Sepiic  woMxJs  require  a  dressing  mobt  with  some  antiseptic  solu- 
tion. For  one  thing,  the  moist  giiuze  conforms  better  lo  the  irre- 
gularities of  a  lacerated  wound.  Again,  the  antiseptic  agent  exerts 
some  slight  destructive  efiTcct,  perhaps,  u|>on  the  germ  already  in  the 
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wound  and  is  ft  more  effective  screen  against  those  tr>'ing  to  get  m. 
Moisl  boracJc  and  bichloride  gauze  are  iJie  most  commonly  used. 
If  acute  sep^  is  present,  sterile  gauec  saturated  with  peroxide 
of  hydrogen  is  to  be  recommended.  As  an  antiseptic  dressing  New- 
man particularly  recommends  gauze  saturated  with  subgalkle  ol 
bismuth.     (Lancet,  June  aS,  iQij.) 

The  dres^ngs  must  be  ample.  Too  often  an  aseptic  operative 
wound  eventually  becomes  infected  merely  because  not  sufficiently 
protected.  The  dressings  must  not  only  be  thick  enough,  but  (hey 
must  extend  widely  beyond  the  limits  of  the  wound.  It  is  a  poor 
dressing,  indeed,  i(  one  can  lift  its  ed^cs  and  inspect  tlie  wound. 

TTie  Jreqmncy  of  rtdrtssing  is  variable.  In  general,  the  fewer 
dressings  the  belter.  The  aseptic  operative  wound  should  need 
but  two  dressings.  The  original  dressing  is  removed  when  the 
sutures  ar«  taken  out  on  tlie  eighth  to  the  tcntli  day. 

The  septic  wound  may  need  to  be  dressed  daily.  A  wound  prob- 
ably infected  but  not  septic,  one  in  which  a  drainage  tube  was  used, 
will  need  to  be  dressed  on  tlie  second  to  the  fifth  day,  when  the 
drainage  tube  is  removed.  The  frequency  of  dressing  thereafter 
will  depend  upon  the  degree  of  sepsis.  In  changing  the  dressing  of  a 
sterile  wound,  cvwy  precaution  must  be  taken  against  infection. 
Kfany  a  Gnc  operative  result  is  spoiled  by  carelessness  in  changing 
the  dressing.  The  hands,  the  solutions,  the  instruments,  must  be 
prepared. 

It  is  good  practice  in  the  case  of  any  kind  of  wound  to  change  the 
dressing  whenever  soiled,  for  sterile  exudates  may  become  good  cul- 
ture media.  One  may,  however,  follow  Scnn's  suggestion,  dusting 
the  saturated  area  with  boro-salicylic  acid  or  other  antiseptic  powder 
and  covering  with  an  additional  layer  of  cotton  and  bandage. 

Pain  or  rise  of  temperature  after  the  first  twenty-four  hours  is 
always  an  indication  to  change  the  dressing  and  inspect  the  wound. 
A  loosened  dressing  calls  for  renewal.  The  dressing  that  sli|>s  or 
rubs  is  a  very  poor  one.  Wlicn  the  dressings  are  adherent  to  the 
wound  surface,  they  are  to  be  saturated  with  warm  sterile  water  or 
with  peroxide  of  liydrogcn.  The  latter  is  excellent  when  the  dressing 
contains  dried  blood.  Vflien  changing  the  dressings  any  undue 
movement  of  lite  parts  must  be  avoided.    The  principles  of  support 
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1  {uncUoaal  rest  are  not  to  be  neglected  even  for  the  short  time 
dressing  is  off. 


BANDAGES 


The  giiuj:e  roller  is  porous,  absorbent,  protective,  and  thcrctoie 
B  part  of  the  dressing.  The  wound  is  covered  with  gauze,  the  gatue 
b  amply  covered  nith  absorbent  cotton,  and  the  whole  retained  by  a 
smooth  bandage,  uniformly  compressive.  Bandaging,  as  the  older 
doctors  knew  it,  is  almost  a  lost  art,  for  the  gauze  roller  h  accommo- 
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dating  and  adhesive  plaster  convenient.  One  may  give  a  dressing 
the  appearance  of  stability  without  its  being  in  reality  efficient.  The 
~baadage  must  be  so  applied  that  it  will  not  slip  and  will  remain 
dosed  at  either  end.  It  must  extend  wdl  beyond  the  limits  of  the 
subjacent  dressing,  and  in  the  case  of  the  limbs  must  reach  beyond 
the  next  joint  above.  For  example:  a  dreiiing  of  the  foot  must 
extend  above  the  ankle;  of  the  leg,  above  the  knee;  of  the  forearm, 
above  the  elbow.  In  the  region  ^  the  groin  a  double  spica  should 
be  employed,  extending  well  up  over  the  abdomen,  and  down  over 
the  thighs  (Fig.  35). 
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A  bandage  of  Uk  neck,  that  it  may  not  slip,  must  include  th«  head 
Bod  shoulder. 

The  dressings  of  tlie  abdomen  And  liiorax  are  best  held  in 
place  by  wide  bands  of  flannel  firmly  applied  and  secured  by 
safety  pins,  and  whose  edges  are  held  down  by  suspenders  and 
perineal  strips. 

To  apply  a  bandagt  to  a  limb,  for  example:  stand  in  front  of  the 
patient.  That  the  bandage  may  unroll  more  freely,  place  the  free 
end  of  the  bandage  in  contact  with  the  dressing  by  its  outer  surface, 
and  hold  the  roller  to  the  outside  of  the  limb — in  the  right  hand  for 
the  le-ft  limb,  in  the  left  hand  for  the  right  limb.  Each  turn  should 
overlap  about  one-half  the  previous  turn.  To  maintain  uniform 
pressure  in  spite  of  ibc  limb's  change  in  contour  as  the  bandage 
progresses  certain  modifications  of  the  ordinary  spiral  or  circular 
tunu  are  necessary — the  "spiral  reverse"  and  "figure-of-dght" 
arc  to  he  employed.  The  "spiral  reverse"  is  used  where  the  cir- 
cumference rapidly  changes,  as  in  approaching  the  calf  of  the  leg; 
if  it  i3  not  made,  one  edge  of  the  bandage  is  tight  and  the  other  edge 
loose.  To  make  the  reverse,  the  bandage  is  slackened  when  the 
outer  side  of  the  Umb  is  reached  and  a  half  rotation  is  made,  by  a 
twist  of  the  wrist.  The  beginner  is  often  observed  to  make  a  com- 
plete turn  of  the  bandage  in&lead  of  a  half  turn.  This  tighti^ns  the 
bandage,  but  docs  not  give  uniform  compression.  In  making  the 
turn,  the  thumb  of  one  hand  steadies  the  lower  edge  of  the  bandage, 
while  the  other  hand  makes  the  half  turn  mentioned.  The  reverse 
should  always  be  made  in  the  s;ime  vettiail  line  and  should,  if 
practical,  correspond  to  the  wound,  in  order  to  give  it  the  ad- 
vantage of  the  extra  thicknesses.  The  bandage  is  then  continued 
oa  around  the  leg  until  the  outside  is  again  reached  when  the 
revcne  is  repealed.  The  "figure-of-eight,"  the  second  means  of 
taking  up  the  slack,  is  most  useful  in  the  region  of  the  joints,  and 
at  the  calf. 

Bandage  for  the  Foot. — (Fig.  16.}  Begin  near  the  toes  with  spiral 
turns,  reversed  as  the  ankle  is  neared.  Encircle  the  ankle  with  the 
"figure-of-eight"  turns  and  continue  the  spiral  turns  up  the  leg. 
If  it  is  desired  to  cover  the  heel,  the  6rst  turn  should  cross  the  upper 
'/tare  f/  the  hce)  and  ovei  the  front  of  the  joint;  the  second  turn 
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overlaps  the  lower  half  of  the  fiist;  the  tliird  turn  overlaps  the 
upper  half  of  the  fust.    The  roller  on  the  third  turn  reaches  the 


Vw.  «fc^-Bu>dKa  at  tool.     IBialk.} 


Pig.   17. — Banfl***  o(  foot,     H«l  covKod. 
(HhU.) 


raonum  of  the  foot,  and  is  carried  obliquely  across  toward  the  liltle 
toe  and  the  foot  is  covered  by  Bfonl  turns  whkh  progress  upward,  or 
it  may  be  applied  as  indicated  in  Fig.  27.    The  siiica  of  the  fool  is 


no.  ■!.— Spk>  of  loot    (5MMrl> 


Indicated  by  Fig.  18.     If  it  is  desired  to  cover  the  toes,  back  and  forth 
(oldx  extending  from  in  front  of  the  anlile  to  a  corresponding  point 
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Pre-  31> — llinAnge  <>(  knee. 


'BANDAGE  rOS  THE  LEO  AND  KNEE 

on  the  sole  may  be  run  on  and  held  In  place  by  addiliona]  circular 
turns  about  the  foot. 

Bandage  for  the  /^^.—Bvgin  above  the  ankle  with  spiral  turns, 
progrC!is  upward  and,  as  the  calf  is  approached,  use  the  reverse 
(Fig.  29);  or  a  "figure-of-eight"  may  be  employed  throughout 
(Fig.  30),  but  tlie  latter  docs  not  Jit  so  well  about  the  calf  as  the 
(ormcx. 

Bandage  f»r  lh«  Knee.—Thk  may  be  a  continuation  of  the  leg 
bandage  or  may  include  the  knee  atone;  in  either  case  it  is  a  "  figure- 
of-eight"  running  from  below  the  patella  around  the  outer  side  of 


Pw.  M'— 4pi»  «*  r«i=-    ('/"".) 


the  knee,  acrcM  and  up  behind  the  knee  to  the  inner  condyle.  Now 
make  circular  turns  about  the  tlitgh.  From  the  inner  condyle, 
cross  lite  knee  obliquely  downward  and  outward  to  the  head  of  the 
hbula;  make  a  circular  turn  about  the  leg  below  the  knee,  and,  when 
the  patellar  line  is  reached,  begin  over  again  the  "figure-of-eight," 
lapping  the  preceding  one  (Figa.  31,  32). 

Bandage  for  the  Groin. — Begin  at  the  inner  end  of  the  groin  and 
carry  the  r^ler  upward  and  outward  to  the  iliac  crest,  around  to  the 
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FK.  as. — Bandacf  ler  boll  brcuti      iltialk.i 
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opiKisitc  crcsl,  obliquely  across  the  bdly  toward  the  pubes,  around 
the  thigh  to  the  »tartiiig-point.  Repeat  these  turns  a&  often  as 
necessary,  each  overlapping  the  preceding  (Fig.  ^). 


(HnU.) 


Fiu.  jT.— Splc4  ol  tbi  Uiunb. 


Tke  Dffubt€  Spka. — The  right  groin  is  bandaged  as  described 
above.  When  the  roller,  carried  about  the  body,  reachea  the  left 
side  of  the  pclvk,  it  leaves  the  original  track,  follows  the  left  groin 


tin.  iV. — ttaiitAt  for  all  tW  Anrtn.     {tlilki 


downward  and  tlieiice  around  the  thigh;  is  then  carried  across  the 
belly  and  around  the  body  to  the  right  gr<ua  again.  These  band- 
ages may  im  applied  with  th«  patient  standing  or  witli  the  pelvis 
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on  the  Votkman  rest.  For  the  perineum  and  pelvis,  one  may  use 
the  "  SL  Andrew's  cross,"  which,  atler  a  turn  about  the  body,  crosses 
over  the  left  groin,  behind  the  left  thigh  just  below  the  nates,  ob- 
liquely upward  across  the  perineum,  over  the  right  groin  toward 
the  right  iliac  spine.  It  then  passes  around  the  left  iliac  spine  and 
down  tlie  left  groin  across  the  perineum. 

Bandage  for  llie  Breast. — Begin  with  two  or  three  turns  about  the 
chest;  cony  the  rc^er.  across  the  breast  to  the  sound  side;  next 


Pig.  se- — flandags  trrt  %m.    IVm"^ 

carry  it  under  the  affected  breast  to  the  opposite  shoulder;  across 
the  back  to  the  breast  again  and  up  over  the  shoulder;  and  then 
around  the  body  again  (Fig.  34).  Both  breasts  may  be  bandaged 
at  the  same  time,  carrying  the  turns  about  first  one  breast  and  then 
the  other  (Fig.  35). 

Bandage  for  Ike  Finger. — Begin  with  two  or  three  turns  about  the 
wrist,  and  then  carr>-  the  bandage  across  the  dorsum  of  the  hand 
and  base  of  linger,  and  run  it  down  to  the  lip  by  two  or  three  oblique 
tunts;  bandage  from  the  tip  to  the  base  by  regular  circular  turns. 


SnCA  FOR  THE  SHOULDKS 
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From  the  base,  carry  Ihe  bandage  across  the  dorsum  of  the  hand 
and  around  the  wrist  again  (Fig.  36). 

BaiuiaRe  for  the  Thumb. — Begin  at  the  ulnar  side  of  Uie  wrist  and 
can}'  the  l>an<iage  acioss  the  dorsum  around  the  wrist  for  a  turn  or 
IWOw  Neit  carry  the  roller  obliquely  across  the  dorsum  of  the 
hand  and  toward  the  radial  side  of  the  thumb,  as  near  Uie  tip  as 
desired.  Secure  by  a  circular  turn  and  then  cany  the  roller  back 
to,  and  arofcid,  the  wrist  again  and  so  proceed,  progressing  toward 
the  btise  of  the  thumb  (Fig.  37).  Bandage  for  all  the  fingers  and 
thumb,  sec  Fig.  38. 


Vm.  to, — Spic«  (or  iboaldw. 

(tfMM.) 


bMd.      (StrMff.) 


PlO.  «(^— Bvton't 


BanJagefcrr  Ihe  Band  and  Arm, — Begin  with  circular  tunw  around 
the  wrist  and  then  carry  a  "  figure-of-eight "  about  the  wrist  and  hand; 
finish  with  spiral  turns  progressing  up  the  arm  (Fig.  39). 

SpUa  for  the  Sltouldcr. — Begin  on  the  arm  alxmt  the  insertion  of 
the  deltoid  and  make  two  or  three  circular  turns  about  the  arm. 
Next  carry  the  roller  acrou.the  shoulder,  approaching  the  sound 
axilla  from  behind;  across  udder  the  aiilla  and  over  the  breast  to 
the  iiijure<I  shouMer  :ind  around  l)ie  arm  again  (Fig.  38). 

Bandage  for  Ihe  iV«*. — The  shoulder  and  head  must  be  included 
in  the  baitdage  for  the  neck  If  Ii  is  to  be  eCTecti^'e.  Begin  on  the 
shuulder  and  c&rty  the  roller  througli  the  wdlla  and  around  the 
neck  once  or  twice.    Take  the  turn  next  about  theneck  and  beneath 
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the  jaw,  bchiad  the  c&r  on  the  sound  side,  over  the  top  of  the  head, 
dowD  ia  front  of  the  tar  on  tlie  afiecled  side.  Next  carry  the 
roller  horizontally  around  the  neck  and  then  beneath  the  jaw  once 
more;  agidn  vertically  around  the  head;  hut  this  time  it  passes  id 
front  of  the  car  on  the  sound  side  and  behind  the  car  on  the  affected 
side.  Carry  the  roller  now  ii  third  time  beneath  the  j:iw  and,  finally, 
from  the  occiput  around  the  forehead  to  Gz  tlic  other  turns. 

Bandage  for  the  Bead. — -A  tlrcssing  may  be  secured  in  many  in- 
slanccs  Iiy  Mn-plcctunis  about  the  (otohead  and  occiput;  but  the 


FlO-  41. — ^hotrini;  ni&nnor  ia  whjch 
•y*  it  Mvervd  lOd  the  tar  cniraMd  lo 
OM  lUl  In  Itw  ti*acla(«  ami  lh«  ocdput 
klntbaotlur. 


?Ma.  4t. — Shoiiini  uNnd  «ye  Ine 
•Dd  maQiwt  ol  iyloi  loacihM  tbe  t» 
ndt  e(  Ihi  lADdatf*  on  tb«  mind  lidc. 


bandage  may  be  made  to  hold  firmer  if,  as  it  approaches  a  certain 
point,  it  is  raised  in  one  turn  and  lowered  in  tbe  next.  Il  has  the 
appearance  of  a  spiral  reverse  (Fig.  41). 

Barton's  band.^ge  may  be  used  (Fig.  43).  Begin  at  the  top  of 
ifac  head,  carry  tbe  roller  beneath  the  chin,  up  to  tlie  vertex,  across 
and  (o  a  point  below  tlie  occiput.  From  this  point,  carry  it  forward 
to  the  chin  and  on  to  the  occiput,  firing  it  up  to  the  top  of  the 
hMd  and  again  beneath  llie  chin  and  proceed  as  in  tbe  lieginiung. 

^gs.  4,{  and  44  represent  one  method  of  applying  the  recurrent 
or  capiiellum  to  the  head. 

Morlcy  describes  a  useful  and  practical  bandage  for  the  eye 
(J.  A.  M.  A.,  Mch.  37,  1909).    Take  a  piece  of  muslin,  or  gauze, 
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long  enough  to  go  about  the  head  and  wide  enough  to  cover  the 
orbital  region.  At  its  center  cut  a  round  hole  foe  Ibc  ear  of  the 
afTected  side  and  further  back  an  oblong  slit  for  the  occiput.  Trim 
the  bandage  so  as  to  uncover  the  sound  eye.  Split  the  two  ends 
and  tie  these  tails  tight  enough  to  prevent  sli]>ping  (Figs.  45,  46). 
Tlie  crossed  bandage  for  both  eyes  is  a  figure-of- 
eight  with  circular  turns  about  the  head  (Fig.  47). 
Bandagt  Jor  a  Slump,  Begin  with  circular 
spiral  turns  some  distance  up  the  limb.  Cany 
the  bandage  back  and  forth  over  the  end  of  the 
stump,  and  finish  by  more  circular  turns. 


SPLINTS 


FtO.  41.— Budiga  tor 


To  immobilize,  to  prevent  muscular  contraction, 
or  to  secure  functional  rest,  splints  play  a  large 
part  in  surgical  practice.  The  emergency  surgeon  must  be  fami- 
liar with  tlie  principles  regulating  iheir  employment  and  with  the 
practical  details  of  their  use.  A  splint  must  have  rigidity;  it  should 
be  light.  A  number  of  materials  offer  Utese  properties  in  varying 
degrees,  though  none  are  ideal  perhaps,  or  universally  applicable — 
wood,  metal,  leather,  wire,  cardboard,  felt,  plaster  of  Paris,  sihcate 
of  potash — each  has  its  special  field  of  usefulness.  More  especially 
employed  in  emergency  practice  are  wood,  metal,  and  plaster. 

Wooden  Splints. — Wood  is  the  material  usually  most  available 
when  temporary  splints  must  be  improvised.  Often  these  splints 
may  be  used  for  permanent  fixation,  though  not  so  much  so  perhaps 
as  formerly.  From  soft  wood — a  thin  pine  wood — the  appropriate 
form  may  be  readily  whittled;  and,  when  applied,  well  wrapped 
so  as  to  conform  to  the  i>art:$,  furnislies  a  fixation  at  once  light  and 
rigid.  Tlie  splint  must  be  wider  than  the  limb  and  long  as  the  part 
to  be  immobilized,  but  not  so  long  as  to  produce  discomfort.  The 
sound  limb  may  be  used  as  a  pattern  in  modeling  the  splinL  Such 
splints  have  the  disadvantage  that  they  are  hard  to  keep  in  place. 
A  number  of  thin  wooden  strips  may  be  glued  to  felt,  or  held  to- 
gether by  adhesive  plaster,  to  form  effective  fixation  in  certain 
fractures  of  the  humerus  and  thigh.    On  this  principle  the  Dutch 
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cane  splints  are  constructed  for  use  in  the  emergencies  of  warfare. 
Gooch's  splint  is  made  from  a  pioc  board  3  feet  long  and  6  or  S  inches 
wide  and  H  inch  thick,  pasted  on  to  felt  and  then  split  in  strips  H 
inch  wide.  Before  the  ordinary  wooden  splint  is  applied,  it  sliould 
t>e  padded  with  absorbent  cotton  3  lo  4  indies  thick  and  wrapped 
with  a  gauze  roller.  The  cotton  shoidd  be  distributed  to  corre* 
spond  to  the  irregularities  of  the  limb.  The  splint  is  molded  to 
the  limb,  and  held  in  place  with  adhesive  strips  while  the  roller 
bandage  is  applied. 

Metal  splints  as  ordinarily  employed  arc  scarcely  available  in 
triner^'ency  practice.  These  materials  cannot,  as  a  rule,  be  readily 
worked  into  sliape;  but,  on  the  other  hand,  if  ready-made,  are 
likely  not  to  fit.  However,  in  case  of  necessity,  a  splint  could  be 
cut  from  tin  or  from  wire  gauxe.  Wire  gauze,  indeed,  forms  part 
of  the  outfit  of  the  military  emergency  bag.  It  can  be  patterned, 
molded  and  bandaged  lo  the  part;  the  cut  edges  should  be  turned 
over  OT  covered  with  cloth. 

Plaster.- -Pla.Hter  of  Paris,  on  the  whole,  is  the  material  best 
adapted  to  llie  exigencies  of  emergency  practice.  It  is  not  too  bulky, 
cheap,  easily  obtained,  and  readily  prepared;  once  api>lied,  it  is 
not  unduly  hca\y  and  furnishes  a  firm  support.  It  has  the  special 
advantage  that  it  can  be  molded  to  the  part;  the  disadvaniage,  that 
it  may  be  difficult  to  remove  when  applied  as  a  roller  bandage. 
Plaster  is  spoiled  by  exposure.  One  should  buy  a  good  quality  and 
keep  it  dr)'.  Old  plaster  should  be  baked  before  using.  Plaster 
may  be  applied  on  a  roller  bandage  or  on  strips  to  make  a  molded 
splint.  The  splint  form  is  better  when  the  parts  must  be  frequently 
inspected  or  when  much  swelling  b  anticipated.  The  plaster 
roUer  may  be  prepared  from  the  ordinary  gauze  roller  or  from  crino- 
Uae.  The  latter  is  perhaps  the  best.  The  rollers  should  be  about 
4  yards  in  length;  2,  3,  and  $H  inches  in  width.  To  prepare  Hit 
plasirr  htiridage,  pour  the  plaster  on  a  table  or  in  a  wide  sliuHow  basin. 
Start  the  loose  end  of  the  roller  through  the  plaster,  rubbing  it  In 
thoroughly,  and  as  fast  as  it  ts  impregnated  have  the  assistant  re- 
roU  it  (Fig.  48).  These  bandages  will  keep  indefinitely  in  an  air- 
tight container.    Prepared  in  this  way  they  are  mucb  n^oi«.w>iar 


mm 


so 


DSBSsnros,  bandagrs,  splints 


factor}'  than  i(  bought  rcady-madc — and  certainly  much  less 
expensive. 

MtOtod  ej  A/>plyiHS-~Vihtn  the  limb  is  ready,  washed,  and 
covered  with  glued  cotton  or  stockinet,  the  ph»ter  roller  a  set  in 
a  pan  of  warm  water  deep  enough  to  cover  it.  When  the  bubbles 
cease  to  rise,  it  is  ready  to  apply.  Seizing  it  at  each  end,  wring  it 
gently.  Begin  by  making  3  few  oblique  turns  at  first  to  secure  the 
dressing  or  cotton,  and  then  cover  the  limb  by  systematic  circular 
turns,  progressing  from  below  upward,  each  tuni  overlapping  the 
preceding  one.  The  "reverse"  must  not  be  used.  A  little  loose 
plaster  may  be  spread  on  and  moistened  to  give  a  smooth  and  even 

» finish.    The  limb  must  be  supported  and  the  extension  maintained 
PlO.  4K. — ^Mctbud  ol  rolling  plulci  buidaii°- 

until  the  plaster  has  hardened.  A  little  salt  added  to  the  water 
hastens  the  process.  If  there  is  danger  of  swelling,  or  if  the  limb 
cannot  be  frecjuenily  inspected,  it  is  better  to  split  tlie  case  before 
leaving  the  patient.  Sometimes  it  is  quite  a  task  to  split  a  plaster 
cast  after  it  is  thoroughly  hardened.  The  labor  may  be  greatly 
kssened  by  the  use  of  simple  syrup,  a  groove  being  first  cut  with 
plaster  knife  or  saw;  if  the  groove  is  kept  filled  with  syrup  while 
the  cutting  is  in  progress,  one  will  gel  through  the  plaster  rapidly. 

Piaster  spiinis  are  made  by  cutting  several  thicknesses  of  crino- 
line, appropriate  to  the  shape  of  the  limb.  It  is  saturated  with 
plaster,  eadi  layer  separately,  dipped  in  warm  water  until  well 
soaked,  then  applied  and  molded  to  the  limb.  Fix  it  with  circular 
turns  of  a  muslin  bandage.  The  second  splint,  if  needed,  is  then 
Jifipiied  and  fijied  b^  a  second  series  of  drcu^r  turns.    The  splints 
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may  be  fixed  by  a  plaster  roller  if  desired.  A  still  belter  way  b  to 
fold  the  crinoline  into  the  desired  oumbcr  of  layers  and  cut  them 
all  at  oitce  from  llie  pattern  detennined.  Warm  water  and  a  basin 
are  next  provided  and  plaster  ia  slowly  sifted  into  the  n-ater,  until 
it  ceases  to  bubble;  when  it  is  mixed,  until  it  has  the  con^stency  of 
cream.  The  cloth  is  then  dipped  in  and  saturated.  When  well 
soaked,  the  excess  of  plaster  is  pressed  out  and  the  splint  is  ready  to 
apply. 

Tlu  Batarian  piaster  splint  is  particularly  useful  in  immobilizing 
the  leg.  Cut  two  pieces  of  flannel  long  enough  to  extend  from  the 
upper  end  of  the  thigh  under  th<;  hcd  to  the  (mil  of  the  toes,  a  few 
inches  wider  than  the  greatest  girth  of  tlic  limb.  Stitch  these 
pieces  together  along  the  middle  line  for  the  length  of  the  leg.  Put 
the  splint  thus  formed  under  the  limb,  with  the  scam  exactly  in  the 
middle;  bring  the  inner  half  around,  fitting  it  to  the  leg,  the  dorsum 
and  sole  of  the  foot,  hke  a  stocking.  Smear  Uiis  slocking  with 
liquid  plaster  and,  before  it  sets,  turn  the  outer  half  over  the  plaster 
and  mold  it  and  adjust  the  end  pieces  to  the  sole.  The  splint  can 
be  easily  removed,  as  the  scam  along  the  back  acts  as  a  perfect 
hinge. 
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CHAPTER  \^II 
SHOCK 

Shock  \s  a  constitutional  slate  characterized  by  Iow«nKl  blood  pres- 
sure, due  to  vaso-motor  paraly&iii. 

In  practice,  the  term  "shock"  includes  the  complex  of  symptunu 
arising  from  the  vaso-motor  paralysis,  hemorrhage,  mechanical  in- 
terferences with  circuhition  and  respiration,  and  beginning  infection. 

It  may  not  be  possible  to  analy^  the  symptoms,  determining  the 
pwt  played  by  each  of  these  various  conditions  in  a  given  case,  nor 
is  it  necessary  to  do  so. 

Nevertheless,  the  proper  understanding  of  shock  as  a  separate 
entity  b  essential  in  emergency  surgery  next  to  skill  in  hemostasis. 

Peripheral  impulses  reach  the  automatic  centers  conlrolling  blood 
pressure  and  overwhelm  them.  Such  is  the  commordy  accepted 
view  of  shock  production. 

Lucy  Waite,  after  reviewing  the  subject  from  every  standpoint, 
concludes  that,  according  to  our  present  light,  we  must  condder  it 
primarily  a  disturbance  of  tbe  great  sympathetic  nervous  system; 
secondarily,  the  vascular  system,  resulting  in  vaso-motor  paresb 
and  dilatation  of  the  right  dde  of  the  heart  and  the  large  vessels; 
in  natural  sequence  derangement  of  the  solar  plexus  and  tlie  autcH 
mstic  visceral  ganglia  follows;  finally  there  is  suppression  of  visceral 
activity — of  rhythm,  absorption,  and  secretion.  (Medical  Record, 
Sept.  8,  1906.) 

This  is  practically  in  accord  with  the  results  of  recent  experi- 
ments of  jancway  and  Ewing.  "The  loss  of  \'aso-motor  control 
is  never  due  to  ocopnia  or  central  nervous  exhaustion  in  their 
opinion  but  is  rather  a  matter  of  inhibition.  (Annals  Surgcr>', 
Feb.,  1914.) 

Tlie  symptoms  of  shock  \'ary  in  degree  with  its  severity  and  are 
chiefly  incident  to  the  lowered  blood  pressure:  thirst,  pallor,  subnor- 
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ma]  temperature,  shallow  breathing,  frequent  »igliing  or  >-awtung, 
rapid  pulse,  relaxed  sphincters,  faintncss,  natisca  or  vomiting,  and 
oncoitsdousncss. 

These  may  appear  in  their  slightest  manifestations,  or  in  sueh 
forms  as  usher  in  dealh.  As  Wiiite  says,  syncope  causing  aln-ays  a 
cerebral  anemia  is  practically  identical  with  the  last  manifestations 
of  overwhelming  shock. 

Whclher  shock  will  be  mild,  severe,  or  fatal  depends  upon  the 
stale  of  the  individual,  the  character  and  continuance  of  trauma, 
the  means  of  injury,  and  the  tissues  wounded.  Age,  sex,  general 
healtli,  and  mental  state  arc  factors  to  be  taken  into  consideration. 

Crushing  injuries  with  mangled  nerves  sending  their  constant  sig- 
nals to  the  disturbed  vaso-motor  centers  furnish  conditions  favorable 
to  fatal  shock.  Railroad  accidents  are  typical  of  such  as  produce 
the  severest  symptoma  of  shock,  for  fright  and  violent  emotions 
even  without  injury  may  be  followed  by  vaso-motor  paralysis. 

Certain  tissues  resent  insult  more  than  olliers.  Those  which  line 
the  body  cavities  are  most  sensitive  with  respect  to  injury;  the 
peritoneum,  the  pleura,  the  dura,  and  the  synovial  membranes 
of  the  large  joints.  This  is  true  whether  the  trauma  be  accidental 
or  operative. 

The  diagnosis  of  shock  as  distinct  from  hemorrhage  and  collapse 
cannot  always  be  made  with  certainty.  As  Waile  says,  the  diag- 
nosis of  shock  is  simply  the  recognition  of  the  ciinical  phenomena, 
for  we  have  no  chemical  or  pathological  findings  to  aid  us. 

In  many  instances  it  may  be  differentiated  from  collapse  by  the 
htstory  of  Uie  case. 

In  collapse  the  heart  action  is  slow  and  feeble,  whereas  in  shock 
It  is  rapid  and  feeble. 

In  hemorrhage  the  symptoms  may  be  rapidly  progressive,  but  in 
uncomplicated  shock  the  symptoms  arc  stationary  or  improve. 
Observe,  therefore,  the  action  of  the  piilse  and  the  movement  of 
the  temperature.  In  hemorrhage  the  temperature  falls  and  the 
pulse  rate  increases.  In  shock  the  pulse  becomes  gradually  slower^ 
the  temperature  gradually  rises. 

The  prognoiis  in  the  severe  cases  will  be  lot  a  \\v\.\c  Ivnws  i.wi.^'^'j 
uncertain.    Thejaffcrer  from  traumatic  sbocV,  mav  iw*  '^^^  ^.oOjsi 
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an  erroneous  notion  of  the  gravity  of  the  caite,  unless  the  conditioo 
of  the  puke  is  carefully  noted;  for  he  may  complain  of  no  pain,  is 
cheerful  in  the  face  of  his  calamity,  discusses  the  need  of  operative 
measurcsquitc  coolly  and  directs  the  management  of  his  case  generally. 
He  seems  quite  rational,  and  yet  it  often  happens  that  after  recovery 
he  has  no  rccoUcction  of  what  he  said  or  did  or  felt.  It  is  prob- 
able, in  the  presence  o(  grave  in}ury  that,  if  ihe  pube  is  thready  and 
still  failing,  the  patient  docs  not  know  what  be  is  talking  about,  how- 
ever lucid  his  expression  may  appear.  A  little  later  he  may  be  in 
active  delirium.  Any  increase,  not  too  long  delayed,  in  the  blood 
pressure  and  the  attendant  improvement,  is  a  cause  for  hope.  It 
may  take  many  hours  before  the  reaction  is  complete. 

Any  aggravation  of  Ihe  symptoms  after  reaclion  is  once  under  way 
never  indicates  a  return  of  Ihe  shock,  but  points  to  hemorrhage  or 
infection. 

It  is  true  tliat,  as  a  rule,  when  once  improventeiit  begins  the  out- 
look is  favorable,  but  the  prognosis  must  always  be  guarded  in  the 
case  of  the  elderly. 

An  old  flagman  was  brought  to  the  City  Hosintal  with  both  limbs 
aiuhed  off,  having  fullon  under  a  passing  engine.  He  was  in  full 
shock  and  had  lost  some  blood  from  a  scalp  wound,  lie  was  almost 
pulseless  and  yet  his  mind  seemed  clear.  His  condition  precluded 
operation.  The  mangled  tissues  were  trimmed  and  carefully 
demnsed  and  wrapped  in  moist  antiseptic  compress  until  such  time 
as  formal  amputation  might  be  undertaken.  Under  the  treatment 
for  shock  he  gradually  improved.  His  circulation  and  respiration 
grew  stronger,  but  not  sufficiently  so  as  to  favor  operation.  At  the 
end  d1  twenty-four  hours  he  began  all  at  once  to  grow  weaker,  fell 
into  a  stupor,  and  in  a  few  hours  died.  If  the  amputation  had  been 
undertaken,  he  would  have  died  on  the  table,  and  thus  another  fa- 
tality would  have  been  charged  to  active  intervention. 

The  treatment  of  shock  has  been  the  subject  of  much  discussion  in 
recent  years.  The  most  diverse  opinions  exist  and  the  most  diverse 
methods  have  been  proposed,  but  we  have  learned  from  the  ex- 
perience of  Crile  and  others  that  it  is  as  important  to  know  what  twt 
to  do  as  what  to  do. 

Tile  tfhoJe  hit  of  cardiac  and  spinal  stimulants  so  commonly  in- 
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jcclcd  hastily,  iDcliscriminately  and  collectively,  arc  shown  to  be 
Dot  only  useless,  but  dbtiiicily  harmful.  The  patient  doubtless 
often  recovcT^  not  on  account  of,  but  in  spite,  of,  such  treatment. 

In  ordinary  cases,  thae  direclions  are  sulGcient  to  he  borne  In 
mind:  disturb  the  patient  as  little  as  possible;  lower  the  head;  keep 
the  body  warm;  allemin  n«  operative  measures  until  Llie  KymptomK 
arc  in)ptx>ved,  unless  it  be  to  check  hemorrhage,  or  to  amputate  in 
certain  crushing  injuries. 

Adrenaiin  ckhride  b  the  most  generally  useful  remedy  to  raise 
blood  pressure  in  shock  pure  and  simple,  an<t  given  hypodermically 
or  intravenously,  it  very  seldom  completely  fails, 

Crile  was  enabled  by  me^tns  of  intravenous  infusion  of  adrenalin 
and  salt  solution,  combined  with  artificial  respiration  and  thoracic 
pressure,  to  arouse  a  human  hc-iirt  after  it  had  Ceased  to  beat  for  nine 
minutes,  and  its  action  wa&  thus  sustained  for  one-half  hour. 

It  must  be  given  in  small  doses,  frequently  repealed.  The  effects 
are  powerful,  but  fleeting. 

Hypodermically,  give  s  to  15  minims  of  the  r~iooo  adrenalin  aolu- 
Iton  and  repeat  every  twenty  or  thirty  minutes. 

Intravenous  infudon  is  even  more  satisfactory  and  certain. 
Give  continuous  infusion  of  adrenalin  salt  solution  until  there  are 
sif^s  of  reaction.  One  tca.ipoonful  of  i-iooo  adrenalin  added  to 
one  quart  of  normal  salt  solution  is  of  sufficient  strength. 

Normal  salt  solution  alone  is  effective  within  certain  limits,  but 
finds  its  greatest  field  of  usi-fulntss  in  shock  cociistcnt  with  hemor- 
rhage. In  shock  uncomplicated  by  cxten.<uvc  loss  of  blood,  the  saline 
solution  must  be  used  sparingly,  perhaps  better  by  enema  or  h>TM)- 
ilermndysis;  used  in  large  quantities  intra venously,  it  may  eventually 
defeat  the  end  for  which  it  is  employed  by  acting  as  a  mechanical 
obsirucllon  to  respiration.  For  it  must  be  remembered  that  under 
such  circumstances  it  finds  its  way  into  the  thoracic  and  abdominal 
tiaaucs  and  interferes  with  tlie  movements  of  the  diaphragm  and 
ribs  by  its  mere  presence.  According  to  Crile,  310  c.c.  per  kilo  of 
body  weight  led  to  such  Accumulation  of  fluid  in  the  splanchnic  area 
as  to  embarrass  respiration. 

Da  not  give,  then,  more  than  a  pint  of  normaX  s^v  «i^M.>\u-cv  \«- 
Jected  stowly,  in  uncomp/icaled  shock.     {.For  iccViiwc  <A  vcvUvicsia'^'' 
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Infusion,  see  page  59).  Murphy  uses  sodium  bEcarbonate  i  dram 
to  iH  plots  of  hot  water  as  a  proctodyus,  repeating  the  dose  every 
three  to  five  hours. 

Crile's  pneumatic  suit  seems  to  be  entirely  trustworthy  as  a  means 
^  raising  blood  pn-ssurc;  but,  o(  course,  cannot  be  used  in  the 
occurring  in  emergency  practice. 

The  prevention  of  shock  is  always  something  to  be  considered  in 
operative  work.  Morphine,  H  grain  hypodermically,  before  the 
anesthesia,  is  a  real  aid.  "Blocking"  the  nerves  by  cocaine  in- 
jections above  the  site  of  operation  is  liitewi»e  advantageous  and  is 
recommended  by  Gushing  and  Crilc.  The  nerve  may  be  exposed 
in  its  course  under  local  anesthesia  and  in  turn  injected. 

In  abdominal  work  the  viuera  must  be  handled  with  care;  for,  as 
Byron  Robinson  has  shown,  shock  from  this  source  is  directly  pro- 
portionate to  the  amount  of  manipulation  or  traction  upon  the 
vbcera. 
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Depikiiions. — I.  Arterial  }temotthage  is  due  to  wounds  of  aitcricii 
and  is  chsiactvrizcd  by  spurting  and  the  bright  red  color. 

2.  Venous  hemorrhage  is  due  to  wounds  of  the  veins  and  is  char- 
acterized by  dark  color  and  steady  flow. 

3.  CapiUary  hemorrhage  is  diaractcrizcd  by  persistent  oozing 
and  spontaneous  arrest. 

4.  Parenchymatous  hemorrhage  \a  due  to  wounds  of  those  organs 
and  tissues  in  which  the  small  arteries  terminate  directly  in  vdns; 
00  capillaries  intervening,  as  in  the  erectile  tissues. 

5.  Primary  hemorrhage  occurs  immediately  after  tlie  injury. 

6.  IntermeJiaie  or  readicnary  hemorrhage  occurs  within  twenty- 
four  hours  and  is  due  to  llie  release  of  clots  or  the  slipping  of  the 
ligature. 

7.  Secondary  fitmorrhage  occurs  after  twenty-four  hours,  before 
the  cicatrization  of  the  wound,  and  is  usually  due  to  sloughing  01 
suppuration  or  the  too  rapid  absorption  of  tlic  catgut  ligature. 

8.  Internal  or  concealed  hemorrhage  occurs  when  the  blood  is 
cmptEed  into  one  of  the  large  cavities;  abdomen,  thorax  or  craoium. 


CONSTITUTIONAL  EFFECTS  OF  HKHOXRBACE 


and  the  rapidity  of  the  loss  of  blood.  Thus  a  comparatively  small 
amount  of  blood  poured  out  rapidly  will  produce  more  marked 
symptoms  than  a  much  larger  amount  drained  away  slowly. 

Th«  coDStnnt  accompaniments  of  snvre  hemorrhagt  are  pallor, 
dizziness  and  faintncss,  rapid  and  weak  pulse,  subnormal  tem- 
perature, rapid  and  irregular  breathing,  fcc<\ucu\  ■ya.'«TCw\%  <i^  ».^ 
Ing,  nausea,  and  vomiting. 
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Palat  hcvuyrrhage,  or  one  likely  to  be  so,  is  indicated  by  livid  lips, 
blue  linnet  nails,  dilatetl  noslrils,  pallid  mucous  membranes,  dyspnea, 
ringing  in  the  cars,  syncope,  collapse  and  unconsciousness. 

Subs«qufnt  k>  the  am-st  of  a  dangerous  hemorrhajte,  occur  rapid  and 
irregular  pubc,  rbc  of  tcntperature,  asthenia,  a  disturbed  mental 
condition,  usually  muttering  delirium.  This  is  hemorrhagic  fever. 
As  the  genera]  condition  improves,  the  mind  gradually  clears  up. 
The  lowered  vltaliiy  (allowing  the  hemorrhage  favors  the  develop- 
ment of  various  inflammatory  processes,  and  one  must  carrfuUy 
watch  for  the  onset  of  these. 

The  dia^rwsis  of  /bcmorrhnge  h  not  difficult  except  in  the  case  of 
internal  hemorrhage,  or  when  sliock  h  present. 

In  the  case  of  bleeding  into  the  cranial  cavity,  various  forms  of 
paralysis  and  nervous  disturbances,  together  with  the  general 
symptoms,  will  form  the  basis  of  the  diagnosis. 

In  the  case  of  bletding  into  the  thorax  and  abdomen,  the  symp- 
toms, the  physical  signs,  and  the  history  of  the  case  will  point  to  the 
condition.    (Sec  Injuries  to  llioras  and  Abdomen.) 

WTien  shock  is  also  present  it  may  be  almost  impowfWe  to  tell  how 
much  of  the  symptoms  arc  due  to  the  one  or  the  other,  for  the  symp- 
toms of  shock  and  hemorrhage  are  practically  Identical. 

It  is  useful  to  remember  that  the  symptoms  produced  by  shock  arc 
usually  immediate  and  lend  to  improve,  except  in  the  fatal  cases 
On  the  other  band,  the  symptoms  of  unchecked  hemorrhage  tend 
to  grow  worse. 

JXEATUENT  OF  BEHOKKHAGK 

T/it  First  Jndkathn  is  tin  Amsl  of  Hemorrhage.  Constitutional 
mtasurcs  arc  then  applied  with  a  view  to  supporting  the  heart's 
action.  In  moderately  severe  cases  give  H  ounce  of  whiskey  or  a 
hypodermic  of  strychnine  {Ho  to  Mo  grain),  or  of  adrenalin  chloride, 
and  rqicat  every  hour  unlil  the  symptoms  have  improved.  Apply 
wajm  blankets,  hot  water  bottles,  or  hot  irons  well  wrapped.  Do 
not  bum  the  patient.  Keep  him  quiet,  with  head  lowered.  Attend 
to  the  ventilation.  .\s  soon  as  possible  give  warm  drinks  and  a 
nutritious  but  easily  digested  diet.  Do  not  ovcrstimulatc,  as  the 
rcaciha  in  that  ewe  will  be  unduly  severe. 


INTRAVENOUS  rNFUSION 
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In  tbc  dangerous  cases  of  hemorrhage,  in  addition  to  these  meas- 
ures, do  not  fail  to  employ  normal  sail  soluiion  eitlicr  by  enema, 
subcutaneous  injection,  or  intravenous  infusion, 

In  the  gravest  cases,  enemas  will  be  of  no  avail,  for  absorption  has. 
practically  ceased. 

Hypadermodysis  will  be  a  little  better.    For  this  purpose  employ: 


^Sodil  eUoridi., 
Sodii  bicaib,, 
A<].  datlll.. 


3  i- 

8   xti. 


I  Th«  ntcessary  apptaratut:  a  carefully  diiinfected  fountain  syringe 
I  or  a  funnel  with  rubber  tubing,  a  large  needle  (an  aspirating  accdlc). 
'  One-half  pint  or  more  of  the  solution  is  injected  by  this  means 
under  the  skin  over  the  abdomen  or  breasts. 

Inirirxnoui  Infusion. — -In  the  gravest  cases,  the  same  solution 
by  the  same  means  may  be  injected  into  the  venous  circulation. 
Sdect  a  vein  at  the  elbow,  employ  the  strictest  asepsis,  and  expose 
the  vein  by  inci^.ion.  Loosen  it  from  atljacent  tissues  by  careful 
blunt  dissection  and  slip  three  catgut  ligatures  under  it.  Introduce 
the  needle,  or  else  the  vein  may  be  opened  and  a  cannula  used.  The 
cannula  or  ntedte  is  to  be  held  in  place  by  lying  the  middle  ligature. 
Slowly  inject  a  pint  or  more  of  the  solution,  the  temperature  of  which 
should  be  105  to  115.  Withdraw  the  cannula,  remove  the  middle 
ligature,  and  tie  the  two  remaining.  Close  the  wound  and  diess 
Bscptically.  Keep  the  funnel  full  during  Uic  injection,  so  that  no 
tix  may  be  carried  into  the  vein. 

Crilo  recommends  direct  transfusion  from  the  vein  of  a  well  person 
into  that  of  the  patient, but  of  course  this  method  b  scarcely  available 
in  emergencies  of  general  practice. 

?arkc-Davis  &  Company  market  a  sterile  salt  in  sterile  tubes 
which  needs  only  to  t)c  emptied  into  a  liter  of  sterile  water  to  form  a 
solution  for  instant  use.    The  formula  used  is  as  follows: 


I 


Calcium  chtuide, 
PatouluBi  chloride, 
Sadlum  chloride, 


0.1$  gm. 
0.1  gn. 
9-0   SB- 


Remember  that  intravenous  infusion  is  not  \.o  \»  ctr^o-s-A  ia,\>.'»A. 
Ihe  hemorrhage  is  artesled. 


^ 
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HEMOSTASIS— ARREST  O?  HEMORRHAGE;  GENERAL  PRDJCIPLES 

Spontaneous  arrest  of  hemorrliage  is  due  to  several  factors:  con- 
traction and  retraction  of  the  injured  vessels,  dimmishing  blood 
pressure  due  to  weakening  heart  action,  formation  of  a  clot,  these  arc 
the  agents  which  nature  employs. 

Capillary  hi'murrhagc  tends  to  spunluneous  arrest,  likewise  the 
arterial  hemorrhage  of  lacerated  wuund.t. 

Uemoslatic  measures  locally  applied  arc  chemical,  thermai,  and 
mechanical. 

(A)  Chemital  remedies,  chiefly  styptics,  are  now  very  rarely  em- 
ployed. Such  as  are  used  are  exjiected  to  favor  the  formation  of 
a  clot  without  doing  violence  to  the  tissues.  In  a.  persistent  capillary 
hemorrhage,  dioxide  of  hydrogen  or  acetanilid  i»  often  iL^eful  and 
harmless,  but  the  most  useful  remedy  locally  applied  is  adrenalin 
chloride.    The  i-iooo  solution  is  commonly  used. 

(B)  Thermal  itemostasis  is  that  induced  by  heat.  Hot  water  or 
hot  normal  sajt  solution  alone  will  usually  arrest  a  moderate  bleed- 
ing. Use  the  solution  as  hot  as  can  be  borne  by  the  hand.  Hot 
solutions  are  especially  useful  since  they  serve  the  double  purpose  of 
antisepsis  and  hemostasis,  The  actual  cautery  may  be  necessary 
in  spongy  tissue  where  the  oozing  is  persistent  but  ill  defined.  The 
iron  should  not  be  hotter  than  a  dull  red  and  must  be  held  in  contact 
for  some  momcnu.  Cold  may  be  used  but  is  much  more  likely  to 
lower  cellular  vitality. 

(C)  Mechanical  hemostasis  includes  (i)  direct  pressure,  (a)  com- 
pression, (3)  acupressure,  (4)  forcipressure,  {5)  toriion,  (6)  UgatioQ. 

(i)  Direct  pressure  is  of  large  service  especially  in  "first  aid" 
treatment.  The  linger  or  thumb  is  pressed  directly  into  the  wound, 
or  on  each  edge  of  the  wound.  If  the  pressure  is  to  be  prolonged, 
the  finger  will  tire  and  a  plug  or  tnm[X>nade  of  gauze  must  be  sub- 
stituted. Oauzc  wrung  out  of  a  sterile  solution  is  packed  into  the 
wound. 

Direct  pressure  is  sufficient  in  the  slight  hemorrhage  of  operative 
tcounds.  llie  assistant  presses  a  gauze  compress  on  the  bleeding 
surface,  withdrawH  it  by  a  gliding  movement,  and  the  bleeding 
pnictjcail^-  ceases. 
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In  general,  the  larger  the  vessels,  tlte  firmer  and  more  prolonged 
must  be  the  pressure. 

In  severe  hemorrhage,  direct  pressure,  is  of  course,  a  mere  tem- 
porary expedient 

Parenchymatous  bleeding  i:^  checked  by  direct  pressure.  The 
wound  of  the  organ  is  lined  with  a  layer  of  gauiu:.  In  this  gaiute 
cavity,  complete  the  tamponade.  This  compress  should  be  with- 
drawn within  twenty-four  to  forty-eight  hours.  It  may  be  painful 
to  puU  out.  Release  a  little  at  a  time,  or  soften  the  adhesions  with 
peroxide. 

2.  Compretiion  aims  to  occlude  the  \'cssel  above  or  below  the 
wound.  In  llie  emergency,  a  linger  is  applied  to  an  artery  at  some 
convenient  point  along  its  course  at  some  distance  above  the 
wound.  Pressure  is  most  eftcclive  if  the  vessel  lies  closely  over  bone. 
Large  veins  arc  similarly  compressed  below  the  woimd. 

Id  the  case  of  wounds  of  the  extremities,  tlie  main  vessels,  in- 
cluding both  the  vein  and  artery  or  either  alone,  may  be  compressed 
by  the  lowniqmt.  The  pressure  is  made  firmest  over  the  ^•cssel  by 
laying  o\'er  its  course  a  body  such  as  a  small  roller  bandage,  before 
the  constricting  band  is  applied  above  the  wound  (I-'igs.  53,  54). 

The  Amplest  and  most  convenient  tourniquet  is  a  rubber  band  or 
tube.  After  being  tightened,  the  crossed  ends  arc  caught  and  held 
in  place  by  an  artery  forceps.  It  must  always  be  remembered  tliat 
the  tourniquet  is  likely  to  cut  oS  all  the  blood  supply  to  the  ex- 
tremity and  if  too  long  applied  will  produce  gangrene'.  Paralysis 
may  follow  from  pressure  on  the  nerves.  Wrap  the  arm  with  a  towel 
and  apply  the  tourniquet  over  that. 

Capillary  oozing  is  frequently  troublesome  after  the  constriction 
ti  removed.    Constrictionis  objcclionuble  on  that  account. 

3.  Acupressure  k  now  seldom  u»<rtl  and  >-ct,  under  certain  circum- 
fttaiKes,  may  render  great  aid.  The  artery  may  be  deep  and  retracte<l 
or  imbedded  in  scar  tissue  or  aponeurosis  and  cannot  l>e  seized  by  the 
forceps.  In  such  a  case  a  needle  passed  under  the  artery  and  secured 
with  a  figure-of-cighl  ligature  woun<l  aroun<I  its  protruding  ends  will 
press  the  artery  between  it  and  the  tissues  and  stop  the  flow  (Fig.  49). 

4.  Poreiprtssme,  the  control  of  hemorrh&ge  \fj  ^Kax^%  v^  ct>^ 
of  tlie  bleeding'  voseli  with  forceps,  is  lUt  ei^eAi'^X  too*.  «»^or 


monly  employed  in  operati\-c  wounds.  In  the  acddental  wounds 
of  large  arteries,  it  atTords  immediate  control  of  the  hemorrhage. 
For  the  small  vessels  such  pressure  is  suf&cient,  the  forceps  remain- 
ing alluchcd  for  a,  certain  length  of  time.  The  end  of  the  vessel 
should  be  seized  with  as  little  other  tissue  as  possible.  If  it  is  a 
large  vessel  it  may  be  cleared  by  a  moment's  dissection, 

S.  Tofiion  is  sdded  lo  forcipressure,  if  iliat  is  not  »ulficient  (Fig. 
50).  Before  removing  the  forceps,  it  b  given  two  or  three  turns  on 
its  long  axis.  The  inner  coat»  of  the  artery  are  ruptured  and  con- 
tracted, producing  the  same  conditions  favorable  to  bcmostasis  as 
are  found  in  the  artery  in  lacerated  wounds.  If  the  artery  is  n  little 
larger,  it  is  drawn  for  J^  inch  out  of  its  sheath,  a  second  forceps  grasps 


Tin.  40. — AcuprauuTB.    {UenUJii.) 

it  higher  up  and  is  held  stationary,  while  the  lower  one  twists  the 
intervening  segment,  the  purpose  being  to  avoid  injury  to  the  sheath 
and  the  vasovasorum. 

In  malting  torsion,  do  not  pull  at  the  same  time,  for  fear  of  tearing 
the  other  tissues  instead  of  twisting  the  artery.  Torsion  must  not  be 
used  where  the  tissues  arc  loose  or  cellular. 

Torsion  is  of  advantage  especially  in  plastic  surgery,  for  it  leaves 
no  ligature  behind  to  interfere  with  repair;  but  it  b  not  so  ccrtsin 
as  ligation. 

6.  Ligalion  is  finally  necessary  in  bleeding  from  the  larger  vessels. 
Employ  catgut,  chromicized  or  plain.  For  the  largest  vessels  silk  is 
occa^onally  used. 

Lift  ihe  ttltuched  forceps  so  as  to  create  a  pedicle  around  whidi 
ptss  the  thread  and  tie  the  first  knol  (Fig.  51). 

In  tying  the  second  knot,  two  things  are  kept  in  mind;  to  tie 


tlahl   r 
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tight  enough  that  the  thread  will  hold  whvn  the  forceps  is  reniovc<l. 
and  not  to  include  the  tip  of  llie  forccp?.  in  the  ligature.  The 
lorcwps  is  usually  removed  as  soon  as  the  lirst  knot  is  tied,  so  that 
one  may  be  assured  the  suture  b  not  badly  pUced  before  completing 
the  knots.  The  first  knot  is  secured  by  a  second  if  silk  is  used,  and 
by  a  third  if  catgut  is  used.  The  threads  ure  ihcu  cut  short,  silk 
I  mm.  and  catgut  3  or  3  mm.  Catgut  is  the  preferable  ligature 
and  a  No.  2  is  amply  strong  for  an  artery  the  siee  of  the  radial. 

Ligation  fn  nuuse  niay  be  employed  tQ  parenchymatous  hemor- 
rhage, capillary  oozing,  or  bleeding  from  a  deep  wound.  A  catgut 
suture  is  carried  around  the  bleeding  area  by  a  well  curved  needle, 

^^id  all  the  tissues  so  included  arc  tied;  or,  in  the  case  of  parcn- 
'    ehymatous  bleeding  from  a  surface,  a  catgut  suture  may  be  carried 

around  the  area  and  subsequently  tightened  after  the  manner  of 

the  purse  string. 


Plft  (0.— Tonion.     (fiaii,] 


Flc  5i.~Sho«lna  methad  of  tlght- 
taiag  Ui«  ligatim.     IVtau.y 


IIEMOSTASIS  IK  SPKCIAL  FORMS  OF  UGU08KIIAGE 


1^  (a)  CapUlary — ]>res*urc,    hoi    water,    ke,    adrenalin,    peroxide, 
acclanilid,  alum,  ligation  en  masse. 

(b)  V«noiU — pressure,   compression,   forciprcssurc,   ligation,   rc- 
movo]  of  all  obstruction  to  venous  flow  above  vV\«  wqw^^. 
C«)  ArUriaJ—pressuTe,  compression, forciptesavrte,\.ot'6\«Tv,\!>!^'^'^ 


64 


HEUOUIHAOE 


(d)  Parettchymctcus — pressure  (btmponade),  be«t,  ligation  tn 
masse. 

(«)  ItUermediale  AcfMorrAn^f— reopen  llie  wound,  turn  out  ihc  clots 
and  treat  heniorrliagc  as  if  it  were  a  primary  one. 

(f)  Secondary  hemorrhage— moptn  the  wound,  turn  out  clots,  and 
apply  compresses.  If  possible  catch  the  ends  of  the  bleeding  vessels. 
If  the  hemorrhage  is  alarming  and  it  is  impossible  to  control  it  by 
compresses  or  forcipressure,  apply  the  tourniquet,  in  the  case  of  an 
Mtrcmity,  and  ligatc  the  artery  in  its  continuity  above  the  wound. 
Tf  this  fails  and  the  artery  cannot  be  lied  higher  up,  amputate. 


Fid.  sa. 

(g)  Operative  hemorrhage — In  s.pite  of  artery  forcqis,  the  bleeding 
remains  to  the  inexperienced  one  of  the  bugbears  of  operative  work. 
In  many  operations  it  is  the  chief  drawback  to  rapid  work;  more 
time  is  lost  in  catching  and  tying  bleeding  points  than  in  doing  the 
actual  operation.  Oftentimes  the  fi«ld  is  masked  by  a  general 
oosiog,  and  the  procedure  must  halt  until  the  wound  can  be  packed 
with  hot  compresses,  which  will  usually  be  all  that  is  necessary. 
Gentle  and  momentary  pressure  with  a  gauze  compress  is  usually 
all  that  is  necessarj-  in  capillary  bleeding. 

In  operations  in  the  various  cavities,  as  the  nose,  mouth,  rectum, 
in  the  mastoid  operation,  etc.,  the  hemorrhage,  even  U  not  discon- 
certing, is  often  very  troublesome  and  some  special  measures  are 
required.  Under  the  circumstances,  Parke  Davis'  adrenalin  gauze, 
which  is  cut  in  narrow  strips,  may  he  packed  in  the  cavity  (or  a 
momeat  and  on  its  nmova\  the  operation  may  proceed  (Fig.  51). 
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FIRST  AID  IN  DANGEROUS  HEMORRHAGE' 

It  U  rare  that  the  regulated  measures  for  hemotaus  can  be  applied 
first  hand  in  a  dangerous  hemorrhage.  There  arc  certain  temporary 
and  makeshift  but  extremely  useful  procedures  which  the  surgeon 
should  keep  in  mind,  if  for  no  other  reason  than  that  he  may  give 
precise  and  definite  instruction  to  the  layman  who  may  have  to 
play  the  part  of  surRcon  for  the  time  bcinf;. 

Intelligent  first  aid  is  the  chief  factor  in  saving  life  in  most  cases 
of  dangerous  hemorrhage  both  in  military  and  civil  practice.  Who- 
ever has  to  meet  these  emergencies  must  keep  cool.  He  must  re- 
member how  to  apply  Lliiee  principles  of  treatment,  position,  tttrect 
preuure,  comprtssum. 

1.  PcsUioH. — In  case  the  upper  extremity  is  wounded:  hold  the 
arm  above  the  bead.  If  it  is  the  lower  extremity:  put  the  patient 
on  his  back  and  elevate  the  limb.  If  It  Is  the  face  or  scalp:  place 
the  patient  in  a  sitting  position. 

a.  Direct  Pressure. — ^Tbc  wound  is  small,  the  bleeding  is  dangerous; 
plug  the  wound  directly  with  the  thumb  or  finger,  or  press  firmly  on 
each  edge  of  tlie  wound;  or,  in  any  case  and  better  still,  if  supplied 
with  a  first  aid  packet,  stuff  the  wound  tightly  with  gauze  and 
bandage  firmly.  It  should  be  emphasized  that  a  finger  must  never 
be  lhru.1t  into  a  wound  except  in  cases  of  greatest  urgency  and 
where  other  means  less  likely  to  cause  sei»is  are  not  at  hand. 

3.  Compression.— The  bleeding  \-essel  is  recognized  and  its  course 
is  familiar:  compress  it  with  the  fingers  at  some  convenient  point 
or,  in  the  case  of  Uie  extremities,  by  constricting  the  limb. 

In  lieu  of  the  tourniquet,  knot  a  handkerchief,  apply  the  knot 
over  Uie  artery  and  tie  the  Iiandkcrchief  tightly  around  the  limb. 
If  it  is  not  tight  enough,  a  stick  may  be  slipped  under  the  hand- 
kerchief and  given  A  few  turns,  end  for  end.  A  suspender,  a  rope, 
or  a  wire  may,  if  necessary,  be  similarly  employed.  Il  must  be  re- 
membered tliat,  on  the  whole,  ciKuiar  constriction  is  not  mtkoul  Us 
Hangers,  and  it  must  not  be  recommended  without  reserve  to  the 
layman. 

>  Sm  *Im  "Fint  .iid  on  Balth6e\<i,"  page  19s.  - 
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The  prituipai  arteries  pear  the  surface  have  each  ccrlun  pwnts 
where  compression  is  most  cficctivc. 

Tlie  temporaJ  and  occipital  fuinisJi  roost  of  the  dangerous  bleed- 
ing in  scalp  wounds. 

The  temporal  may  be  compressed  jiut  in  front  of  the  upper  part 
of  the  ear. 

The  occipital  may  be  compressed  in  its  course  from  the  Up  of  the 
mastoid  upward  toward  the  occipital  protuberance. 

The  entire  blood  supply  o(  the  scalp  may  be  shut  off  temporarily 
by  a  bandage  encircling  the  head,  passing  from  the  forehead,  above 
the  ciir,  to  tlie  base  of  the  skull  and  thence  upward,  just  above  tlie 
other  ear,  to  the  f<»ehcad  again. 

Thtfaeiai  is  compressible  as  it  crosses  the  body  of  the  jaw  just 
in  front  of  the  masseter  muscle. 

The  coronary  arteries,  supplying  the  Hps,  are  compressed  by  seix- 
ing  the  Up  between  the  forefinger  and  thumb. 

The  carotids  are  contniUed  by  compression  of  the  common  carotid  . 
over  the  tranaverae  process  of  tlie  sbitli  cervical  vertebra.  | 

Wounds  of  the  vesseb  of  the  neck,  however,  arc  of  such  extceme 
danger,  including,  as  a  rule,  both  arteries  and  veins,  that  bleeding 
should  be  controlled  by  direct  pressure  in  the  wound.  Nothing 
can  be  to  well  (rusled  here  as  the  finger. 

The  subclavian  is  compressible  against  the  first  rib  behind  the 
middle  of  the  clavicle.  The  shoulder  Is  slightly  raised  to  relax  the 
cervical  fa.scia  and  the  finger  or  a  padded  stick  pushed  directly  down 
upon  the  artery  behind  the  clavicle,  The  circulation  of  the  entire 
upper  extremity  is  thus  controlled.  * 

The  brachial  is  compressible  against  the  middle  of  the  humerus 
or  the   tourniquet   may  be  applied  over  any  part  of  the 

(Fig.  53)- 

The  radial  and  ulnar  are  not  compressible  except  just  above 
wrist;  and,  therefore,  bleeding  from  them  must  be  controlled  by 
direct  pressure  in  the  wound,  or  by  the  tourniquet,  or  by  com- 
pression of  the  brachial. 

The  palmar  arches  ore  not  directly  compressible,  but  hemorrhage 
from  tlie  palm  is  controlled  by  grasping  firmly  a  round  body  as  a 
iiillmrd  /hi/(  jm  apple,  -a  stone  wrapped  wilh  gauze,  and  bandaging . 
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th«  hand  in  thU  posiUoD.  If  this  b  not  practical,  the  tourniquet 
may  be  applied  to  the  forearm,  or  the  bradiial  compressed. 

'I'he  digital  arteries  an:  always  easily  controlled  by  constriction  of 
the  finger  above  the  wound. 

The  femoral  artery  is  compressible  in  the  middle  of  the  groin 
against  the  ramus  of  the  piibes,  but  great  pressure  is  required  bne 
to  control  its  flow  (Fig.  54).    It  may  likewise  bo  compressed  lower 


fiB.  M< — CompTMHoa  of  brachial. 


al  tcnonl. 


down  against  the  shaft  of  the  femur.  The  tourDic[iiet  b,  in  this  in- 
stance, tlie  safer  temporary  hemostatic,  a  compress  of  some  sort 
intervening  between  it  and  the  artery. 

The  popliteal  is  not  compressible.     Bleeding  must  be  contiollcd 
by  direct  pressure  or  by  compression  of  the  femoral. 

The  libiah  likewise.     They  may  also  be  controlled  by  flexing  the 
knee  forcibly  upon  a  pad,  holding  tlic  pad  in  place  by  a  cross  \},kkx. 
pressing  forcibly  against  the  popliteal  spAce,  a.TvA  \u  Vinxi,  VA^  to 
pUce  by  a  bandage  around  lie  flexed  leg  (.net  Vv^.  \ii,  ^^gf^  "V^- 
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The  dorsal  and  planlar  arleries  can  best  be  controlled  by  direct 
pressure  or  by  compressing  the  tibials  and  peroneal  as  they  cross 
the  ankle. 

The  Arteries  of  the  surface  of  the  trunk  most  likely  to  produce 
dangerous  hemorrhage  are  the  iHlernal  mammary,  the  inkrcostals. 
and  the  dtep  tpigastric.  These  can  be  controlled  temporarily  only 
u  by  direct  pressure,  cither  with  the  finger  or 

■A  gauxe  packing.    The  melliud  of  compressing 

jH^y^  .     ^^^  intercostal  is  represented  in  Fig.  55- 

EPISTAXIS 

IBvljX'  Episiaxis  is  a  form  of  hemorrhage  often 

1^  troubtosomc  and  requiring  special  treatment. 

'  It  may  occur  in  one  or  both  nostril*.     The 

m.e«Mi*i  «!«,,  R.nU;  sjmpler  cases  are  relieved  by  the  erect  posi- 
A,  u(«y;  w,  gaust.  (M'ai-  tioD,  holding  the  anvs  above  the  head,  by 
'**"■'  the  reflex  eflecW  of  cold  to  the  back  of  the 

neck,  or  by  pressure  over  the  root  or  sides  of  the  nose. 

If  these  measures  (ail,  the  nostril  may  be  syrmged  with  certairt 
solutions:  hot  water;  antipyrin,  5  to  to  per  cent.,  which  is  especially 
recommended  in  the  Am.  Text-book  of  Surgery;  adrenalin,  i  to 
1000. 

The  patient  must  not  blow  his  nose,  as  this  eliminates  the  clot. 
In  the  more  severe  cases  try  tamponing  the  anterior  narcs.  If  a 
nasal  sp-icuhini  and  a  good  mirror  tight  arc  available,  the  anterior 
nares  may  be  syslcmatically  plugged  through  the  speculum  with 
adrenalin  gauze;  or,  by  such  means,  the  bleeding  point  may  be  dis- 
covered and  touched  with  the  point  of  the  cautery,  with  silver  ni- 
trate, or  with  chromic  acid. 

The  International  Journal  of  Surgery  gives  this  practical  sugges- 
tion: a  layer  of  cotton  b  wound  around  a  pen  holder  until  the  de- 
sired thickness  is  obtained  and  then  withdrawn.  The  cotton 
cylinder  is  then  moistened,  squeezed  dry,  and  inserted  into  the  nasal 
cavity.  If  the  projecting  end  is  now  moistened,  it  will  swell  up  and 
thusproAMCC  sufficient  compression. 
ff  these  various  measures  fail,  then  \iie  foMetior  itarci  must  be 


EPISTAXIS 


plugged.  For  this  purpose,  ia  cmcrgL-ndcs,  an  ordinary  sofl  rubber 
caUiet«r  iii  aviiilable,  in  Heu  of  the  Belloc(|  cannula  (Fix-  56).  It  U 
threaded  and  pu&M»l  dircctJy  backward  ihruugh  Ihc  inferior  meatus 
until  its  point  emerges  below  the  !i.of<  palate.  The  lliread  Ls  caught 
with  forceps,  drawn  out  through  the  mouth,  and  held  while  the 
catheter  fs  withdrawn.  One  end  of  ihe  ihreatl  projects  from  the 
nostril  and  the  other  from  the  mouth,  and  a  pledget  of  cotton  is 
tied  to  thi«  latter  end  mnd  traction  made  on  the  other,  by  which 


mcanH  the  tJtmpon,  guided  by  the  index  finger,  is  drawn  up  behind 
the  soft  palate  and  into  the  posterior  narea.  When  the  tampon  is 
tied  on  i(,  it  is  a  good  plan  to  leave  the  thread  still  long  enough  to 
hang  out  of  the  mouth,  which  will  greatly  facilitate  t)ie  removal  of 
the  plug;  otherwise  forceps  arc  rccjuircd  or  else  the  tampon  will 
have  to  be  pu^ied  backward  into  the  pharynx.  Any  plug  put  into 
Ihe  anterior  nares  must  be  secured  by  a  silk  thread,  lest,  becoming 
dislodged,  it  may  drtip  into  tlie  larynx.  The  plug*  muil  not  be 
left  in  for  more  than  two  days,  and  should  be  moistened  briorc 
removal  with  a  mild  antisqitic  solution.  Herlxfeld  (J.  A.  M.  A..^ 
^farch  J3,  1909)  describes  a  case  ot  seriouA  \vemott\o.¥,«i  ^xisto.  ^t 
nasal  cavity  treated  with  perborate  cA  Kxia.     K  *\-t'iV  **■  ■""■^'^^ 
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borated  gauce  H  inch  wide  wu  covend  with  powdend  pobante 
of  soda  and  packed  tightly  into  the  anterior  Bares.  Tin  henonJiAge 
ceased  immediatdy.  The  pcrixnmte  may  be  insufflated  diwclly 
into  the  cavity.  A  gmyisb-whlte  foam  immedittdy  iasocB,  BMont 
oxygen  is  libetated,  and  the  blcedmg  chedced. 


CHAFrKR  IX 
WOUNDS.    GENERAL  PRINCIPLES 

DEFINITIONS 

A  wouDtl  h  the  stduUon  of  the  continuity  of  the  soft  tissues,  due 
to  trauma. 

(a)  SubcutaiKous  avMiuls  arc  Irsumatic  lesions  of  the  (leq)ec 
tissues  without  any  definite  break  in  the  »kin.  Such  wounds  arc 
more  commonly  called  "contusions." 

(b)  Open  v»un<Is  are  tliose  accumpanicd  by  %  solution  of  con- 
tiouily  of  llie  integuments. 

j         t.  Ituis«d  wounds  arc  open  wounds  produced  by  shatp  or  edged 
instruments. 

2.  Slab  \Boun4s  arc  those  produced  by  »harp-poln1ed  Instruments. 
'         3.  PuncStitid  wounds  are  those  produced  by  blunt-pointed  in- 
struments. 
'         4.  Lacerated  woufds  are  those  produced  by  tearing  or  crushing. 
'        5.  Ctinsfioi  WMiuii  arc  those  produced  by  projectiles;  shot,  bullets, 
'     cannon  balU. 

A  peiutraling  woMnd  is  one  in  which  the  vulncrating  uistruiotsit 
reaches  a  bo<)y  cavity. 

A  ptrjofoihig  wound  is  one  in  which  the  vulncrating  body  passes 
through  the  cavity. 
!        An  ttseptk  vx>und  is  one  in  which  there  is  an  absence  of  the  germs 
I     of  inflammation. 

A  utptk  or  infecUd  wound  is  one  in  which  thegcrmsof  inflammation 
I     are  present. 

A  poisoned  wound  b  one  in  which  some  agent  destructive  to  tissue 
.     ifl  present 

An  operative  v/ound  is  one  produced  by  the  iut^'eo\C%  V^A^^  %tA 
I     i.t  presumed  to  be  aseptic. 
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SY^f^TOMS  AND  CHARACTERISTICS  OF  WOUNDS 

All  wounds  produce  more  or  less  pain,  hemorrhage,  and  loss  of 
function;  in  addition,  the  severer  wounds  produce  constitutional 
disturbances,  such  as  sliock,  aIthouf>li  shock  may  also  occur  in  slight 
wounds.  Hemorrhage  depends  upon  the  number  and  size  of  the 
blood  vessels  involved;  pain,  upon  the  chaTacter  of  the  tissue  and 
the  extent  of  nerve  injury;  loss  of  function,  upon  the  amount  and 
Wind  of  tissue  destroyed;  shock,  upon  tlie  mode  of  injury  and  the 
tissues  concerned. 

Subcutaneous  wounds  var>-  widely  in  the  amount  of  tissue  di- 
vided. There  may  be  any  degree,  from  a  mere  strain  of  a  few  fibers, 
with  alight  inlercellular  exudation  (bruises),  to  total  division  or 
widespread  laceration  of  the  various  la>'crs  of  subcutaneous  tissue. 

The  pain  is  dull  and  aching.  The  hemorrhage  is  usually  slight, 
but  occasionally  may  be  dangerous.  If  the  hemorrhage  is  slight, 
it  produces  merely  subcutaneous  discoloration,  most  marked  in 
lax  tissues;  if  moderate,  it  produces  an  ecchymcsis;  if  serious,  a 
hematoma . 

Cot)tu^an  of  the  nerves  may  produce  paralysU,  usually  tem- 
porary; or  the  nerve  may  be  completely  divided  in  subcutaneous 
wounds,  an<l  the  paralysis  be  permanent.  Shock  is  nearly  always 
present  in  some  degree. 

Treatment. — Subcutaneou-s  wounds  are  nearly  always  aseptic,  and 
an  effort  should  be  made  to  keep  them  so. 

Tlie  first  principle  of  treatment  is  fundioHiU  rest.  It  may  be 
secured  in  bed,  or  by  the  use  of  splints,  slings,  or  bandages.  Merc 
voluntary  immi)htli/,ation  Is  not  often  sufficient.  Apply  a  cotton 
compress  and  bandage;  s  flannel  bandage  llrmly  laid  on,  alone,  often 
gives  great  relief.  Evaporating  lotions,  in  the  case  of  superficial 
contu^ons,  often  do  good.  Tincture  of  arnica  and  witch-haxcl  are 
common  domestic  remedies. 

The  following  solution,  freely  and  immediately  applied,  will  often 
prevent  a  "blacked"  eye. 

ft — Ammoni.  ehlotidi., 
Aicohai, 
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Cold,  while  often  giving  leliet,  must  be  used  witb  caution,  since  a 
too  long  »pi>lication  will  Iow<.t  the  viuUty  of  the  tissues  and  interfere 
with  rcpair,  or  will  even  precipitate  death  of  the  Injured  tissues. 

Heat,  in  the  form  of  a  hot  water  bottle  or  hot  Hanncls,  is  better. 

U  the  eutravasalions  of  blood  are  moderate,  they  may  be  let  alone; 
or  if  [>eniistcnt  and  interfering  with  repair,  they  may  be  aspirated. 
In  either  event,  after  the  inflammatory  symptoms  have  subsided, 
maMtgc  is  useful  to  hasten  absorption,  promote  nutrition,  and  insure 
repair  and  restoration  of  funclion. 

In  those  cases  of  severe  injury,  where 
the  subciilancous  hemorrhage  is  marked 
and  continuous,  and  where  a  hematoma 
forms,  the  skin  must  be  incised  without 
dday,  the  ctots  turned  out,  the  wounded 
vessels  secured,  and  the  wound  sul)se- 
quent3y  treated  as  an  open  one. 

A  workman  felt  from  a  sca£Fold  strik- 
ing the  gluteal  region.  He  seemed  at 
Gnt  only  severely  bruised.  A  day  or  so 
later  it  became  apparent  that  a  large 
hematoma  had  formed.  It  was  aspir- 
ated and  a  large  quantity  of  blood  re- 
moved but  the  tumor  rapidly  reformed. 
It  was  opened  freely  and  in  the  lorn  fibers 
of  the  gluteus  maiimus  a  large  vessel  w«s 
found  slill  blee<1ing.  The  cavity  was  a 
long  time  m  healing  but  no  infection  occurred. 

Incised  wounds  are  characterized  by  sharp  and  severe  pain,  free 
bleeding,  and  a  tendency  to  gape. 

The  slight  actual  destruction  of  tissue,  the  comparative  cleanli- 
ness of  a  cutting  instrument,  the  free  bleeding,  and  the  gaping 
present  conditions  most  favorable  for  tran-tJorming  an  infected  wound 
into  an  aseptic  one,  or  at  least  practically  so.  At  any  rate,  many 
presumably  infected  incised  wounds  heal  with  the  same  readiness 
and  absence  of  inflammatory  sxinptoms  as  aseptic  operative  wounds. 

Treatmeat.— For  the  arrest  of  hemorrhage,  or^w&tWv .  i^  cwK^tw* 
wrung  out  of  hot  water  or  normal  sa\l  boWiVotv  \»  »\jSS«a«oS-   "^"^ 


Fia.  ST. — Rvpiir  n(  in- 
f«eiad  Inclwd  voiuid  vt  lUgb. 
Cfraa.) 
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this  does  not  hav-e  the  desJied  rwult,  Uie  bleeding  vessels  are  to  be 
seized  with  artery  forceps  and  ligatcd.  The  hemostssos  must  be 
complete. 

The  wound  is  next  carefully  cleansed  of  dots  and  foreign  bodies, 
using  normal  suit  solution,  sterile  water,  or  vcr>-  weak  nnliseptic 
solutions  Under  favorable  circumstances,  that  is  to  say,  if  there 
is  a  reasonable  certainty  that  the  wound  has  been  rendered  prac- 
tically sterile,  it  b  dosed.  If  scpais  is  feared,  a  small  tube  or  capillary 
drain  must  be  employed  (Fig.  57). 


4 


ne.  (*.— Melhod  d(  making  >n  ln«isian.     (VaivJ 


I  In  the  first  instance,  the  wound  is  as  carefully  dosed  by  suture 

as  an  operative  one.  In  the  second  case,  sutures  are  employed,  but 
ue  placed  fiu-ther  apart ,  leaving  the  wound  free  of  access  for  cleans- 
ing solutions  and  for  the  free  escape  of  the  exudates.  If  drainage 
ia  employed,  it  may  usually  be  dispensed  with  after  the  third  day,  if 
no  sepsis  arises. 

It  is  safer  to  regard  all  large  incised  wounds  as  infected.  If  tlie 
wound  is  dosed,  itmust  be  carefully  watched  for  signs  of  infection 
and,  on  their  appcamncc,  be  reopened  without  delay;  or  ihe  sutures 
may  be  placed  and  left  untied  until  the  probabilities  of  infection 
have  been  determined.  A  wound  scaled  on  the  surface  and  infected 
bdow  is  a  calamity. 

After  rqiair  of  the  aseptic  incised  wound,  a  dressing  of  plain  sterile 

or  boratcd  gauze  is  applied,  and  over  this  absorbent  cotton  and 

Aaada^, 
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In  cerUun  instances,  as  with  incbed  wounds  of  the  face,  the 
dresong  may  be  dispensed  with,  the  slight  serous  exudate  being  al- 
lowed to  dry  and  foim  a  crust,  which  protection  in  quite  adequate. 

Operative  wounds  urc  incised  wounds,  and  the  aim  is  always  to 
miike  aiul  n)ainlain  them  aseptic.  Aside  from  preliminary  sterilisa- 
tions, tlicrc  is  a  proper  method  of  making  these  wounds,  whicli  is 
esseutiid  in  kcqiing  them  aseptic  and  promoting  repair. 


Fro,  J9.— A  BOOd  InciiioD.     (Vta»i 

The  aim  should  be  to  do  as  UtUe  violence  as  possible  to  any  tissues 
incbed.  The  cutting  inslniment  roust  be  sliarp,  and  the  tissues 
e\xnly  and  smoothly  divided. 

To  make  a  good  ludsiou,  fix  and  slightly  stretch  the  tissues  on 
either  side  of  the  proposed  line  of  section,  with  the  left  thumb  and 
index  finger.  Never  put  the  skin  on  the  stretch  on  one  side  onlyl 
The  first  stroke  of  the  scalpel  should  divide  the  skin  for  the  whole 
length  previously  determined  (Fig.  58).     Decide  beforehand,  there- 


fon,  the  probable  length  of  inciuon  iwiuired.  The  inexi>erienced 
operator  is  inclined  to  make  the  wound  too  short  and  when  subse- 
quently it  needs  to  be  leiiglhctted  it  is  ititVicult  to  keep  It  straight. 
When  the  skin  and  subcutaneous  connective  tissue  are  divided, 
identify  the  deep  fascia  before  incising  it;  it  is  an  important  land- 
mark in  nearly  every  part  of  the  body.  All  the  layers  must  be  cut 
without  any  gashing  or  notching.  The  incision  in  the  deeper  layers 
should  not  be  quite  so  long  as  in  the  supcrfku\  Va'^ex.  '\!^'b  9.*^^ 
incision  gives  an  equally  good  view  of  aW  paits  *A  t\i«  cwAv^  ^'^V  V?*" 


76  WOUNDS.     CKNERAL  PRINCIPLES 


I 

I 


The  bad  incision  creates  iircsularitics  which  interfwt  with  inspection, 
not  lo  speak  of  repair  (Fig.  60). 

Stab  wounds  differ  from  incised  wounds  only  in  their  greater 
uncertainlic*.  Their  narrowness  and  depth  make  it  difficult  to 
determine  what  organs  and  tissues  have  been  involved. 

In  order  to  make  a  doubtful  diagnosis  sure,  lo  repair  an  injured 
structure,  to  control,  hcmorrliage,  and,  to  insure  antisep^s,  it  is 
often  necessary  lo  enlarge  the  wound.  In  other  respects  these 
wounds  are  treated  on  the  same  general  principles  as  incised  wounda, 

Punctured  wounds  are  peculiarly  a  source  of  worry.  They  arc 
most  prone  to  become  septic  for  two  reasons;  first,  infection  is  very 
likely  to  be  carried  into  the  wound,  and,  second,  it  is  likely  to  be 
retained. 

The  vulnerating  instrument  is  usually  unclean;  portions  of  it  may 
be  broken  off  and  retained;  other  fordgn  bodies,  such  as  shreds  of 
clothing,  sources  of  infection,  may  be  pushed  in  and  overlooked, 
inasmuch  as  the  narrow  tract  makes  exploration  difficult.  I'he 
tissues  are  not  divided,  but  are  pushed  apart,  and  lend  to  close  as  the 
instrument  is  withdrawn.  The  vessels  arc  little  wounded,  so  that 
bleeding,  the  best  agent  for  disinfection,  for  washing  out  theinvading 
microorganisms,  is  wanting.  ! 

The  bottom  of  these  wounds  may  be  shut  off  from  the  surface  so  l 
that  the  oxygen-hating  bacillus  of  tetanus  Ends  there  a  coDgemal  ' 
lodging.  j 

The  treatment  for,  all  these  reasons,  must  be  circumspect.  In 
doubtful  cases,  it  is  belter  at  once  to  lay  open  ihe  wound  and 
thoroughly  disinfect  and  search  for  foreign  bodies.  In  any  event, 
the  wound  must  be  carefully  syringed  with  cleansing  solutions. 
Peroxide  of  hydrogen  is  particularly  indicated  if  tetanus  is  aniici- 
paled.  Antitetanic  serum  is  indicated.  If  suppuration  is  threat- 
ened, early  and  free  incision  and  drainage  arc  imperative. 

Counter  openings  may  be  required  to  facililalc  the  removal  ijt 
foreign  bodies  or  inflammatory  products. 

Lacerated  wounds  arc  characterized  by  the  great  destruction  of 

tissue,  comparatively  speaking.     "They  are  jwculiarly  the  product 

of  modern  times."    The  machinery  of  rapid  transit  and  manu- 

/actory  is   hrge^y   fcspoiisible.     Boiler   exploaions   contribute    a 
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Qunber.    Gunsliot  wounds,  especially  of  the  face,  arc  likely  to  be 
lacerated  wouacls. 

Tfa«  manner  in  which  the  injuries  arc  produced,  the  tearing  and 
crushing  of  the  tissues,  gives  »uch  injures  the  following  charactertslics: 

(i)  There  is  alight  primary  hcmorrhaRc. 

(a)  There  is  frequently  reactionary  or  secondary  hemorrhage. 

(3)  Shock  is  usually  present. 

(4)  Infection  seldom  fails  to  develop, 
(s)  Deformity  h  likely  to  result. 

The  following  arc  the  reasons: 

(i)  Primary  hemorrhage  i^  ^hi^ht,  out  of  all  proportion  to  the 
destruction  of  tissue,  because  the  coats  of  the  torn  vessels  curl  up  and 
ooatntct,  the  ragged,  uneven  surfaces  favor  coagulation,  and  the 
presence  of  shock  lowers  the  blood  pressure. 

(3)  Reactionary  hemorrhage  occurs  because  of  the  smaller  vessels 
losing  tlieir  plugs  of  dotted  blood  when  the  blood  pressure  is  r^ 
stored.  Secondary  hemorrhage  occurs  because  of  the  suppuration, 
which  is  the  rule  rather  th»n  the  exception,  unless  prevented  by 
treatment 

(j)  Shock  Is  always  present  in  some  degree  because  of  the  Injuries 
to  the  nerve  trunks.  In  crushing  injuries  to  the  estrcmitics,  it  is 
sometimes  ditRcult  to  relieve  shock  until  the  mangled  nerves  are 
completely  divided  by  amputation.  Sometimes  tinder  these 
circumstances,  the  shock  is  immediately  fatal. 

(4)  Infection  is  coincident  with  the  injury  because  of  the  grime 
which  is  ground  into  the  tissues.  The  viulity  of  the  tissues  ad- 
joining th<»c  which  were  killed  outright  h  greatly  lowered,  and  the 
power  to  rc«sl  microbic  invasion  lost.  An  invading  germ  and 
lowered  vitality  are  the  two  factors  always  essential  to  suppuration. 

Treatnient  of  Lacerated  Wounds.— (i)  BemoslatU,  (i)  rdiej  of 
shock,  $)  antisepsis,  (4)  support. 

(i)  Hemosta^  is  usually  not  difficult.  It  may  be  necessary  to 
catch  up  a  bleeding  vessd  with  forceps  and  llgate,  but  more  often 
pressure  with  gauze  pads  wrung  out  of  hot  normal  salt  solution 
suffices.  Unless  tlte  hemorrhage  is  severe,  sterilize  the  adiacent. 
skin  with  soap  and  water,  bichloride,  oc  akoYioX,  \^qx(^  \A^'Et:i^'^'^% 
exploration. 


78  WOtFKDS.      GENERAL  PKIKCIPLES 

(a)  Shock  is  treated  on  general  principles.  Maintain  the  body 
heat,  lower  the  head,  and  keep  the  patient  quiet.  In  se%-ere  cases, 
injections  of  adrenalin  and  salt  solution  arc  to  be  employed.  (See 
shock.) 

(3)  Antiseptic  measures  follow  thcarrest  of  hemorrhage  and  shock. 
Begin  by  covering  the  wound  with  sterile  f[auze,  and  tlien  scrub  the 
adjacent  skin  with  soap  and  sterile  water,  then  with  bichloride, 
1-2000,  and  finally  with  alcohi)!.  Next  cleanse  the  wound.  By 
repeatedly  flushing  with  normal  salt  solution  or  very  weak  bichloride 
or  other  antiseptics,  an  effort  'a  made  to  rid  the  tissues,  as  much  as 
possible,  of  din  and  dt^bris. 

Porter,  of  Fort  Wayne,  sa>'$  with  te^ad  to  cleaning  wounds 
(American  Medicine,  September,  1906),  that  it  is  an  easy  matter  to 
overdo  in  our  attempts  to  render  an  accidental  wound  aseptic.  By 
the  use  of  too  vigorous  scrubbing,  too  harsh  mechanical  means, 
too  hot  water,  or  tuu  strong  antiseptic  solutions,  more  harm  than 
goo<]  may  be  done.  The  resisting  power  of  the  tis-sues  is  perhaps  the 
most  potent  ^glc  factor  in  preventing  infection,  and  it  may  be 
diminished  by  loo  much  anlisqjlic  zeal.  We  must  remember  that 
in  spite  of  our  efloits  some  germs  will  be  left  for  nature  to  lake  care 
of,  and  we  must  not  make  it  impossible  for  her  to  do  It.  "Person- 
ally," says  Porter,  "I  find  myself  u^ng  more  care,  more  time,  more 
patience,  more  soap,  more  water,  and  less  vigorous  stTiibbing,  less 
curettemcnt,  and  weaker  germicides." 

Id  the  author's  practice  such  wounds  are  freed  of  grease  and 
grime  by  pouring  on  gasoline  and  then  painting  very  thoroughly 
with  iodine;  or  in  the  case  of  cavities  the  iodine  is  poured  into  the 
wound. 

It  is  not  always  possible  to  determine  to  what  extent  the  tissues 
are  fatally  injured.  In  Uie  case  of  crushed  wounds  of  the  extretni- 
tics,  it  may  be  necessary  to  wait  until  a  line  of  demarcation  appears, 
so  that  no  useful  tissues  sliall  be  unnecesMrily  sacrificed. 

Drainage  is  a  matter  of  antisepsis.  It  is  a  sine  qua  non  in  the  case 
of  lacerated  or  crushing  wounds,  but  there  is  usually  little  trouble 
in  this  respect  for  the  reason  tbat  these  wounds  are  not  sutured 
and  drainage  is  provided  for  in  the  dres^ng. 

(^J  Suture  ot  the  skin  wound  is  not  possible,  as  a  rule,  but  certain 
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of  Uie  deeper  structures  may  dcmind  such  repair.  A  divided  nerve 
trunk,  tendon,  or  muscle  requires  approxinrntion.  Sometimes 
coaptation  of  the  wound,  even  Ihoufjh  incomplcle,  will  lessen  the 
time  required  for  granulation. 

The  dressing  must  &11  two  requirements;  it  must  absorb  the  dis- 
charge and  also  keep  out  infection.  The  most  commonly  employed 
dressing  consists  of  a  loose  but  liberal  covering  of  bichloride  or 
borftled  gauze  applied  to  the  wound,  and  over  this  a  covertnR  of 
absorbent  cotton  hdd  in  place  by  a  bandage,  which  is  applied  for 
the  purpose  also  of  giving  equal  pressure  and  support  to  the  wounded 
tissues.  The  frequency  with  which  the  dressing  must  be  changed 
will  depend  upon  Lhe  degree  of  infection, 

The  author  has  derived  much  satisfaction  in  the  treatment  of 
this  class  of  wounds  on  the  hands  from  the  use  of  the  ointment 
mentioned  on  page  a&7-  After  tlie  wound  lias  been  cleansed  with 
iodine,  the  ointment  b  applied  and  the  whole  covered  .with  gauze 
and  bandaged.  It  tends  to  rdtevc  tL-nsiun  and  pain  and  promote 
repair.  The  gauze  docs  not  adlicrc  to  the  surface  of  the  wound 
and  so  the  change  of  dressing  is  facilitated. 

The  aim  in  general  h  to  disturb  the  tissues  as  little  as  possible, 
and  no  change  is  made  except  to  meet  the  indications  for  some  phase 
of  sepsis. 

lalected  wounds  may  not  be  recognized  as  such  from  the  first, 
but  soon  the  proi  es»es  of  inllammation  nianileit  themselves.  Pain, 
redness  and  swelling,  accompanied  by  certain  constitutional  states, 
such  as  fever  and  rapid  pulse,  are  the  cardinal  symptoms. 

The  sepsis  may  produce  no  results  more  severe  than  temporary 
disturbances  of  the  character  named.  On  the  otlier  hand,  it  may 
result  in  suppuration,  which  prolongs  repair  and  produces  un- 
welcome ctcalriies;  or,  even  worse,  the  infection  may  spread  so 
rapidly  as  to  involve  extensive  areas,  rendering  the  tissues  brawny 
with  serous  exudates  and  overwhelming  the  heart  and  kidne>'S  with 
toxins  before  suppuration  has  time  to  appear.  It  is  these  un- 
certainties which  make  infection  so  much  to  be  feared,  and  make  its 
prevention  tlie  largest  element  in  the  treatment  of  ordinary  wounds. 
When  once  the  scpsb  has  a  drfinite  foothold  \n  a  vow^^  >^  Ut-aV 
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RHNfbM  two  objects:  to  destroy  the  germ  and  remove  and  neutr&liM 
!U  toxins;  and  to  support  the  tissues  in  their  struggle. 

The  application  of  these  principles  calls  for  the  uscoftotiseptic 
»olution5,  the  choice  of  which  will  be  determined  largely  by  th< 
nature  of  the  chief  infective  agenU,  the  stage  and  degree  of  in- 
vasion und  the  physical  chaructcrs  and  topography  of  the  atrium 
of  infection:  thus  bichloride,  peroxide,  lysol,  iodine,  etc.,  have 
each  their  special  indications,  depending  on  whether  the  nucrobe 
is  an  anaerobe,  pus  producing  coccus,  or  is  of  fecal  origin. 

In  the  conglomerate  infections  of  the  war  wound*  of  the 
Kuropcan  battlct'ichU,  Carrel  found  hypochlorous  acid  of  peculiar 
and  remarkable  efficiency;  in  special  combination  and  under  the 
name  of  Dakins'  solution  (see  page  i6i)  it  has  already  come 
into  world  wide  use  in  civil  practice. 

If  the  wound  cavity  is  extensive,  it  should  be  opened  up  in 
such  a  way  thai  every  bit  of  infected  tissue  may  be  reached 
whatever  tlie  nature  of  the  solution  used.  It  is  sufficient  to 
irrigate  once  daily.  In  appropriate  cases,  when,  for  example, 
there  is  a  large  cavity,  between  irrigations,  gauze  saturated  with 
the  solution  may  be  packed  around  the  drainage  tubes  until  such 
time  as  the  infection  abates;  which  sliould  be  determined  in  the 
severe  ca^es  by  daily  bactcriolggical  examinations.  Absorbent 
dressings  of  sterile  gauze  or  cotton  may  be  applied  over  the 
antiseptic  wound  dressing  and  changed  as  soiled  without  disturb- 
ing the  wound  packing.  In  the  case  of  the  extremities,  prolonged 
immersion  in  warm  normal  salt  solution  is  of  great  value.  In 
extensive  lacerations,  normal  salt  or  Dakins'  solution  may  be 
used  by  the  drip  method.  The  latter  measures  should  promote 
tissue  regeneration.  .  The  value  and  mode  of  use  of  the  electric 
light  has  been  indicated  el.tewhcre  (see  page  ibj,  Gun  Shot  Wounds; 
BOc  also  Infected  Wounds,  page  159,  Gun  Shot  Wound.s). 


CHAPTER  X 
WODNDS  OF  SPECIAL  REGIONS 

WOUNDS  OF  THE  SCALP 

Cert^n  anatomical  features  dcternaiDc  the  special  character  of 
scalp  vrouiitU,  and  must  be  kepi  in  mind  in  progno^s  and  treatment. 

The  blood  vessels  converge  toward  the  vertex;  they  are  the 
occipital,  poslerior  auricular,  superficial  temporal,  supraorbital 
and  temporal,  any  one  of  which  may  give  rise  to  troublesome  bleed- 
ing, and  all  of  which  arc  subcutaneous  instead  of  subaponeurotic, 
as  eUewherc. 

They  are  firmly  connected  with  the  dense  tis&ue  of  the  scalp  and 
for  that  reason  do  not  readily  contract  when  divided;  for  this  reason 
the  bloeding  from  scalp  wounds  is  copious  and  without  much  tend- 
ency to  spontaueous  arrest.  The  vessels  are  somewhat  difficult  to 
catch  with  artery  forceps. 

The  aponeurosis  of  the  occipito-fronlalu  b  the  dividing  line  in 
prognosis:  wounds  that  do  not  penetrate  it  axe  less  likely  to  become 
infected,  nor  do  the  conditions  favor  spread  of  infection.  A  wound 
perforating  the  aponeurosis  b  always  a  matter  of  concern;  for,  ow- 
ing to  the  loose  cellular  tissues  which  connect  the  ajmneurosis  with 
the  pericranium,  an  mfection  may  spread  very  rapidly  and  in  every 
direction. 

All  scalp  wounds  arc  presumably  infected,  yet  the  free  bleeding 
minimttts  the  infection,  and  Uie  rich  blood  supply  of  the  tissues 
favon  r^id  repair. 

Scalp  wounds  do  not  gape  unle±t  tJie  aponeurosis  a  divided,  and 
ctmtused  wounds  often  rcst-mble  incised  wounds. 

CCHiHsionj  may  result  in  the  formation  of  hematoma  beneath  the 
tkin,  but  they  are  of  little  moment.    Evapoia.tSn^  Voxjif^ti^  «x<k 
BufficJeat  to  hasten  aiuoriftion. 

Si 
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A  severer  injury'  may  cause  a  hcinatoma  under  the  aponeurosis. 
Glancing  blovrs,  other  tilings  being  equal,  are  more  likely  to  cause 
lhe»e  tumors,  rupturing  the  vessels  of  the  subaponeurotic  areolar 
tissue.  Such  a  tumor  h  likely  to  be  extensive.  It  may  be  tlie 
source  of  error  in  diagnosis,  giving  the  examining  linger  the  sensa- 
tion of  a  depressed  fracture,  being  hard  around  the  borders,  and  soft 
in  the  center.  If  the  tumor  is  of  such  size  as  to  put  the  skin  greatly 
on  the  stretch,  it  may  be  punctured.  This  is  preferable  to  inci-^ 
sion,  for  there  is  less  chance  of  infecting  the  exudate.  fl 

Absori>lion  always  takes  place  so  that  the  least  interference 
possible  is  the  best  treatment. 

A  hematoma  may  form  under  the  pericranium,  usually  in  children 
in  whom  the  bone  has  a  rich  vascular  supply.  Here,  also,  it  is  ab- 
sorbed in  tinif,  and  intervention  is  rarely,  if  ever,  necessary. 

Open  Wounds. — ^The  treatment  of  these  wounds,  of  whatever' 
character,  ma>'  be  expressed  in  certain  general  formuUe. 

The  first  step  con.'<iitts  in  cleanMng  the  hatr  of  the  blood,  which  Jl' 
not  always  an  easy  task.  Warm  water  is  best  to  dissolve  out  the 
dots,  or  peroxide  of  hydrogen.  ^ 

The  next  step  consists  in  removing  more  or  less  of  the  hair,  de^V 
pending  upon  the  gravity  of  the  wound.     In  all  serious  cases,  the 
whole  scalp  must  be  shaved.     Begin  by  cutting  the  hair  with  the 
sci-ssors,  and  then  apply  the  razor;  the  "safety  razor"  facilitates 
tliis  work. 

Next  cleanse  the  scalp  with  ether,  to  dissolve  the  oil  which  is  al- 
ways present,  and  follow  tliis  with  alcohol;  otherwise  the  ether  will 
interfere  with  the  soap  and  water  cleansing  which  follows,  and  which 
is  freely  and  vigorou.tly  api)Hed. 

In  the  meantime,  a  light  gauze  packing  prevents  the  soap  and 
water  running  into  the  wound.  Once  the  scalp  is  cleansed,  the 
wound  itself  is  to  be  cleansed. 

Strong  antiseptics  are  distinctly  to  be  avoided.  Sterile  water, 
normal  salt  solution,  or  peroxide  arc  perhaps  the  best.  An  irrigator 
or  syringe  is  not  to  be  tised,  but  the  solution  may  be  squeezed  out 
of  a  compress  into  the  wound.  Be  assured  that  c\-ery  particle  of 
foreign  matter  k  out  of  the  wound  before  considering  repair. 
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Complete  liemostasis  is  an  L-sscDltal  lo  rapid  healing,  and  the  time         '. 
and  patience  spent  in  securing  it  arc  by  no  means  lost.     If  the  1 

bleeding  %-es8eb.  cannot  be  ligatvd  in  the  oidinaiy  way,  the  ligature  I 

may  be  carried  on  a  needle  iliroi.igh  the  tissues  surrounding  the         I 
vessel.    The  oozing  nrny  be  entirely  controlled  by  a  few  minules"  ! 

pressure  with  a  hot  antineptic  compreiti).     The  main  thing  is  not  to         ' 
get  dbcouragcd  or  be  in  too  great  a  buny.  i] 

The  cleansinK  and  hemo'^lasis  completed,  the  coaptation  foUows.         , 
In  the  case  of  cunlused  wounds,  the  ragged  edges  arc  to  be  trimmed.  1 

llie  suturing  is  an  important  »tep  in  facilitating  reunion.    Even  , 

wounds  that  do  not  gape  heal  all  the  more  quickly  for  suturing,  silk         1 
being  probably  the  best  material.  [ 

In  many  cases  of  incised  wounds  which  are  not  deep,  the  suturing 
may  be  firm  and  no  drainage  requin-d.     In  the  great  majority  of 
ca«es,  however,  drainage  is  necessary,  and  may  be  secured  by  in-         i* 
complete  suture,  by  a  tube,  or,  following  Von  Dergman,  by  strips  of         I 
gauze  or  rubber  tissue.  . 

The  dressing  will  usually  consist  of  sterile  gauze  and  absorbent 
cotton  hdd  in  place  by  bandage.    In  the  case  of  minor  wounds,         1 
and  where  no  infection  is  feared,  it  is  sufficient  to  smear  the  line  of  1 

suture  with  sterile  vaseline  aiirl  cover  witli  flexible  collodion.  i 

If  a  large  segment  of  the  scalp  has  been  loosened,  every  effort 
must  be  made  to  readjust  and  suture  it  accurately,  though  the  drain-         } 
age  must  be  ample.     Uflcntimes  with  those  who  have  been  even         | 
almost  completely  scalped,  Ihe  r^^>ull--'  have  been  excellent.  ' 

Flolierty  icporls  a  case  of  complete  avulsion,  occurring  in  a 
laundry  worker.  Then  were  areas  of  denuded  bone.  There  was  ' 
no  shock  and  but  little  hcmorrha^.  I'hc  woman  who  was  alone 
at  the  time  of  the  accident  remained  perfectly  con.ioiou.*  and  after 
extracting  herself  from  the  machinery,  stopped  the  motor  and 
wrapped  a  towel  around  her  heiid. 

Hot  boric  add  compresses  were  applied  without  further  cleans- 
ing and  after  four  <Iay»  Thiersch  grafts  taken  from  tlie  tliigh  were 
applied  to  one  side  of  the  head  and  a  week  later  to  the  other  side. 
The  denuded  bone  was  trephined  through  the  outer  table  tha^ 
granulations  for  graf  tiDK  might  form.  Pursumi^  Xins  ^t  **■  Vn»-^- 
mont  the  patient  waa  enabled  to  leave  the  ho^v^^  ^  ^"*''*  ■ibwv'^* 
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irith  betul  covered  with  good  firm  skin.     (Annals  ot  Surgery-,  Feb., 
1914,) 

WOUNDS  OF  THE  PINNA 

Many  form»  of  injury  befall  the  ear.  It  may  be  bruised,  cut,  or 
lacerated,  and  much  or  little  of  it  lost.  Even  a  slight  loss  is  a  dis- 
figurement, and  any  very  serious  loss  of  tissue  results  also  in  some 
disturbance  of  hearing. 

A  laborer  came  into  the  City  Dispensary  with  half  an  ear  cut  off 
and  banging  by  a  mere  thread  of  tissue.  The  sharp  edge  of  a  spade 
wielded  by  a  co-worker  had  produced  the  injury.  The  almost  dis- 
carded member  vftts  carefully  sutured  in  place  with  ulk.  Some 
sloughing  occurrrd  along  the  edges  of  the  wound  hut  e\'cntually  the 
repair  was  complete  and  almo!<t  witliout  a  scar. 

These  tissues  possess  great  vitality,  and  the  completeness  of  re- 
pair  after  mucli  mutilation  is  often  surprising.  Large  portions  of 
the  car  may  be  cut  off  completely,  and  yet  if  immediately  sutured 
in  careful  coaptation,  union  will  occur.  'J'here  may  be  some  slough* 
ing  along  Uic  line  of  union,  but  eventually  there  is  but  little  scar 
tissue  lelt.  In  every  case,  then,  of  incised  wound,  an  dTort  mmt  be 
made  to  suture.  The  hemosta».4  must  be  complete,  and  if  there  is 
much  Uccration,  the  edges  of  the  wound  must  be  trimmed.  Silk 
ia  the  best  suture  material  in  these  cases. 

WOUNDS  OF  THE  FACE 

Accidental  wounds  of  thb  region,  more  than  any  others,  approxi- 
mate aseptic  wounds.  Thc»e  wounds  do  not  gape  much;  the  tissues 
arc  very  vascular,  so  lliat  the  conditions  arc  most  favorable  for  re- 
pair. The  chief  aim  is  to  avoid  scar  tissue  and  the  consequent  dis- 
figurement. To  attain  that  end  the  suturing  must  be  ddicatc,  the 
coaptation  perfect.  The  sutures  must  be  as  small  as  possible  and 
as  few  as  possible. 

Tlic  subcutaneous  stitch  may  be  employed  if  the  wound  is  ex- 
tensive and  deep.  In  ordinary  incised  wounds  extensive  dressings 
may  be  dispensed  with,  and  the  line  of  suture  may  be  covered 
Mv'tA  collodion  or,  as  Voi>  Bergman,  who  dislikes  coUodioOi  suggests, 
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the  wound  may  be  amply  protected  by  the  scab  formed  by  the 
dried  cxudat<:s. 

.  WOUNDS  or  THE  LIPS 

Wounds  of  the  lips  are  likely  to  bleed  considwably,  but  the 
hemorrhage  k  tusWy  controlled  by  comprtvssing  the  lip  between  the 
thumb  and  index  fint;cr,  and  then 
the  c^fonary  artery  may  be  lig- 
ated  on  each  side  of  the  wound. 

When  the  division  is  complete, 
begin  the  repair  by  suturing  the 
mucous  membrane  (I'ig.  61)  with 
catgut.  Suture  the  slcin  by  con- 
tinuous or  interrupted  suture  of 
fine  siUc  or  catgut  The  greaie-tt 
care  must  be  exercised  when  the 
border  of  the  lip  is  reaclied;  the 
coaptation  must  be  cicact  or  the 
result  will  be  3  disappointment. 

A  small  drain  in  the  skin 
wound  b  usually  adWsable. 
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WOUNDS  OF  THE  TONGUE 


Pro,  i^. — finluHng  wound  of  lip. 


Wounds  of  the  tongue,  which  arc  not  as  infrequent  as  one  might 
expect,  may  give  rise  to  a  dUagreeable  hemorrhage.  | 

The  tongue  is  to  be  drawn  out  of  the  mouth  and  compressed  with  j 
the  fingers  above  the  wound  or  by  a  pair  of  forceps  covered  with 
rubber  tubing  or  with  gauze  ({■'!£.  63). 
'  Suture  the  bleeding  points,  employing  deep  sutures  of  catgut, 
No.  3.  Every  quarter  hour  tlie  moutJi  should  be  waslied  with  a 
solution  of  chloral,  3  grains  to  the  ounce,  until  the  oozing  and  pain 
I     have  »ubiide<}. 

^^^  WOUNDS  OI-  THE  EYELID 

^y  A  wound  of  ibc  eyelid  is  to  be  rqwired  VVWt  &  ■wQ>M\i  cA,  "Otw.  \iVi 
'     by  two  line*  0/  suture.    Finit  suture  the  mucous  toiw^^m*  "h^^ 
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fine  catgut.  Then  begin  tlie  suture  of  the  skin  at  the  free  border, 
where  the  edges  of  the  divided  tarsal  cartilage  are  to  be  very  ac- 
curately coapted  (Fig.  63).  If  drainage  is  usicd,  it  must  be  small 
and  project  from  the  middle  of  the  wound. 
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Vic.  C). — SutiuiDB  woBDd  of  loncuc    A.  lonsoe  toatioUed  br  tcniculura  (orcei».    B.  flni 
•ulnn  puwd  uid  lied.     C.  tttemi  mlm*  pAMad,  uiag  the  Ssverdm  needle.     (J^arL) 

WOUNDS  OF  THE  NECK 

One  hiis  but  to  consider  the  multiplicity  of  the  structures  in  the 
neck  to  realize  tliat  wounds  of  thisi  region  are  likely  to  be  complicaled. 

Whether  the  wound  be  incised  or  contused,  a  stab  or  a  gunshot 
wound,  there  arc  danger*  that  arise  from  hemorrhage,  asphyxia, 
and  infection. 

The  most  common  wounds,  perhaps,  are  those  whicJi  arise  from 
attempU  at  suicide.  That  these  attempts  arc  often  abortive,  and 
llic  danger  done  much  le.w  than  one  might  expect,  are  due  to  the 
fact  that  the  tissues  arc  yielding  and  the  \'c5scls  recede  as  the  head 
is  thrown  back;  llic  knife  may  be  directed  against  the  lower  jaw  or 
speaJ  its  lorcc  on  the  cartilages  or  hyojd  bone;  the  arm  may  lose  its 
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force  at  tlie  moment  tlte  larynic  is  opened,  or  from  failing  resolution. 
In  these  attempts  at  suicide,  the  wound  in  right-handed  people  usu- 
ally hegins  on  the  led  side  high  up,  and  runs  obliquely  downward  to 
the  right,  becoming  less  and  less  deep.  Not  infrequently  the  wound 
may  ai)pear  jnggei],  or  give  the  impression  of  two  or  three  slashes, 
from  the  folding  of  the  skin  before  the  pressure  of  the  knife  (Fig.  64). 

In  the  graver  cases,  hcmorrkase  is  usually  the  first  con^deration. 
If  a  carotid  is  wounded,  a  geyser  of  blood  spurts  out  and  the  patient's 
life  is  in  the  hand^  of  the  first  comer,  for  there  is  no  time  to  callfor 
skilled  aid.  If  the  internal  jugular  is  wounded,  the  hemorrhage  b 
scarcely  less  dangerous  and  per- 
haps even  more  difficult  definitely 
to  contro].  Air  may  enter  the 
venous  circulation  and  death  im- 
tnediately  ensue.  In  either  case 
anything  but  intelligent  first  aid 
will  fail. 

Tlie  carotid  may  be  controlled 
by  pressure  downward  and  back- 
ward at  tlie  base  of  the  neck,  com- 
presaing    the   vessel   against   the 

transverse  process  of  the  sixth  cervical  vertebra;  or  the  bleeding  may 
be  temporarily  controlled  by  direct  pressure  od  the  bleeding  vessel 
in  the  wound. 

When  the  surgeon  arrives  upon  the  scene,  he  finds  the  wound 
filled  with  a  great  clot,  for  it  cannot  be  expected  that  the  first  aid 
will  do  anything  more  than  partly  check  the  bleeding,  lib  first 
effort  must  be  to  cleanse  out  the  clots  and  locate  both  ends  of  the 
bleeding  vessels,  clamp  thero,  and  ligate.  Blind  clamping  of  the 
tissues  en  masse  is  absolutely  unsurgicnl.  If  the  ends  of  the  divided 
1  cannot  be  located,  the  wound  is  to  be  enlarged  over  the  course 

the  vessel,  using  the  anterior  border  of  the  sternocleidomastoid 
muscle  as  a  guide.  If  tlic  character  of  the  wound  or  the  region  pre- 
clude ihat,  then  the  urtcr>'  must  be  exposed  below  the  wound  and 
ligalcd.  It  may  liap|)en,  especially  in  secondary  hemorrhage,  t.K%^ 
the  carotid  on  the  opposite  side  also  may  need  to  \>t  Xxt^Vt*  -iJcOwtK. 
temporarily  or  permanently. 


pin,  6j. — Indwd    wounil 
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The  inlcTDal  jugular  may  be  difficult  to  expose  and  ligatc  because 
of  its  thin  aod  friable  walls.  Even  small  openings  in  the  vessel 
may  call  for  circular  ligation,  for  lateral  ligation  is  usually  unsatis- 
factory.   Outude  of  the  hospital,  suture  can  scarcdy  he  considered 


ID  9     t  1      '■      -.        \  .   I 

Pw.  6(. — tnciw4  wound  ol  n«k  ini-olvinu  lb*  Urynx.  t.  pl»i7>m«;  >,  ilm-oo-innloid; 
3.  iat  ]ii«.  »«lnj  4.  vteet  nefve:  j.  e«.  iagaiu  nla;  6.  com.  ou«Ud  mI.[  j.  upp«i  put  at 
«Ptniii4  In  thjToid  carlilaga  opaninB  inio  liirDii  •,  (up.  thyr.  art.;  ff,  at.  byoid  muwl*;  lo, 
«l«nlo-tliipniid  Tmnc 
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If  the  trachea,  in  its  uppei  part,  or  the  larynx  h  opened,  it  is  better 

.to  do  a  tracheotomy  lower  down  and  attempt  repair  of  the  wound. 

jns/it-  cases,  however,  if  the  wound  is  not  extetiuve,  it  is  sufficient 
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to  close  the  wound  by  flexing  the  neck,  omittinf;  the  sutures,  and 
leaving  nature  to  repair  the  opening  in  the  air  po&Scigo. 

If  the  esophagus  or  pharynx  U  perforated.  Repair  should  be  at- 
tempted; hut  drain^e  must  be  employed  and  the  external  wound 
left  partly  open,  for,  in  the  act  of  nwallowing,  particles  of  food  may 
be  forced  into  the  wound  to  set  up  infection. 

If  infection  or  inflammation  of  the  respiratory  tract  arises,  it  is 
to  be  treated  on  general  principles. 

Di\-ided  nervea  should  be  repaired  if  possible,  although  often  the 
difficulties  are  too  great  to  surmount. 

A  woman,  the  victim  of  a  murderous  assault,  was  brought  to  the 
City  Hospital  with  a  gaping  razor  cut  straight  acrow  her  throat. 
The  hemorrhage  had  been  checked  by  the  ambulance  surgeon  who 
had  applied  tlircc  or  four  clamps.  She  was  anesthetized  with  some 
difficulty.  It  was  found  that  the  »lruclurcs  connecting  the  hyoid 
bone  and  the  thyroid  cartilage  were  severed — in  other  words  the 
pharynx  was  <q>ened  widely  and  with  each  inspiratory  effort  the 
epi^Ua  protruded  into  the  wound. 

An  effort  was  made  at  an  anatomical  fcpair  and  with  some  success. 
The  mucous  membrane  was  fairly  well  coapted  with  interrupted 
sutures  of  plain  catgut. 

Next  all  ilie  small  bleeders  were  tied  and  tlie  muscle  ends  brought 
together  with  mattress  sutures  of  chromic  gut;  the  fascia  next  with 
chromic,  and  6nally  the  skin  wH.t  repaired  with  silkworm-gut. 
Rubber  tissue  drainage  was  used  on  either  side  of  the  middle  line 
extending  down  to  tlie  muscle  layer. 

Following  the  repair,  swallowing  was  exceedingly  painful  and  the 
«ecretion  of  mucous  excessive.  Rectal  feeding  was  necessary  for 
three  days. 

The  subsequent  course  of  the  case  was  remarkable.  Her  puUe 
and  temperature  remained  norma),  there  was  not  the  slightest  evi- 
dence of  infection  and  she  left  the  hospital  at  the  end  of  two  weeks 
with  a  light  scar  as  tlie  only  e\'idcnce  of  her  terrible  experience. 

WOfNDS  OF  THE  EYE 

Morrison,  of  Indianapolis  (Indiana  Medical  ^o\UTi?A,'¥^.t  "^^fa^^ 
Itas  defined  the  injuries  ot  the  eye,  whose  ucaVmtnV  tovoX  tosnA.  ^Ax** 
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be  instituted .  by  the  general  praclitioner.    From  the  diagnostic 
point  of  view,  be  classifies  them  under  two  heads: 

(a)  Those  without  superiicial  lesions  ol  the  ball. 

(b)  Those  with  more  or  less  extensive  open  wounds. 

(a)  The  Jirst  may  Irad  the  practitioner  into  grievous  error  in  prog- 
nosis and  injudicious  lack  of  treatment.  No  blow  over  the  eye  should 
e%'er  be  conadered  lightly.  While  the  majority  of  such  cases  lead  tu 
no  serious  consequences,  the  excei>lions  src  of  sulTicient  frequency 
to  be  of  importance. 

It  is  jMXwililc  for  ihe  so-called  "concusjiions"  to  lead  to  subsequent 
inflammation  or  degeneration  of  the  deeper  structures  of  the  eye. 
So,  then,  though  no  treatment  a  to  be  instituted  in  the  a)>sence  of 
symptoms,  yet  the  case  must  be  kept  under  observation  for  some 
time,  the  virion  tested,  irregularities  of  tlie  pupil  noted,  and  evi- 
dences of  inflammation  sought  for. 

On  the  other  hand,  there  may  be  a  hemorrhage  into  the  anterior 
or  posterior  chambers,  accompanied  by  pain,  protru^on  of  the  eye- 
ball, and  swelling  of  the  lids.  Under  such  circumstances,  put  the 
patient  to  bed  at  once  and  apply  ice  cloths  to  tlie  eye,  tliis  treatment 
to  be  kept  up  until  the  symptoms  begin  to  subside,  when  it  is 
probable  that  the  blood  has  clotted  and  tlie  hemorrhage  ceased. 

In  addition  to,  or  instead  of  hemorrhage,  there  may  be  disarrange- 
ment of  the  retina,  lens  or  iris,  accom|xuiied  by  disturbance  or 
destruction  o(  vision. 

Put  the  patient  to  bed  in  a  darkened  room,  and  drop  into  the  eye 
a  solution  of  atropine,  4  grains  to  the  ounce,  followed  by  the  ap- 
plication of  cold  cloths  for  at  least  twenty-four  hours.  Ijiter  a 
bandage  is  to  be  applied  and  the  patient  permitted  to  go  about. 

Any  subsequent  disturbance  calls  for  an  examination  by  an  oculist. 

(b)  Deep,  penelraiin^,  non-infected  wounds  of  the  globe  arc  serious 
in  various  degrees,  depending  uiwn  the  region  involved,  though  they 
usually  heal  kindly.  Injuries  of  the  sclcro-corncal  junction  or  ciliary 
body  often  lead  to  sympathetic  ophthalmia,  and  may  require  early 
or  late  enucleation. 

The  treatment  is  simple.  Prevent  infection  by  the  free  use  of 
boric  acid  solution,  followed  by  one  or  two  drops  of  the  atropine 


4 


SUTUKE  OP  THE  CONJtJNCTlVA  91 

and  the  application  of  a  sterile  eye  dressing.    Rest  in  bed 
is  Indicated. 

Every  wound  of  the  sclera  of  any  moment  rcquirei  nulure,  which 
u  the  best  means  of  preventin);  infection.  Infected  wounds  require 
an  immediate  and  circumspect  treatment. 

If  the  viUcous  is  involved,  the  c-ye  is  almost  certain  to  be 
lost.  The  prognosis  is  somewhat  better  if  the  cornea  alone  is 
involved. 

The  eye  is  to  be  irrigated  witli  warm,  sterile,  saturated  solution 
of  boric  acid,  followed  by  a  few  drops  of  the  atropine  solution,  the 
whole  to  be  repeated  every  two  or  tliree  hours,  until  the  redness 
passes  away.  In  the  meantime,  heat  or  cold  is  to  be  applied,  de- 
pending upon  which  gives  the  moat  comfort,  except  in  the  case  of 
the  cornea,  where  heat  is  always  the  better  application. 

Morrison  recommends  as  the  best  eye  pad,  several  thicknesses  of 
sterile  gauze  held  in  place  by  a  sin);le  thiclcness  of  bandage  or  a 
strip  of  adhesive  plaster  so  that  it  can  be  frequently  changed. 

To  sum  up,  then,  the  chief  ends  of  the  emergency  treatment  are 
two;  asepsis  and  conservation.  Only  vci>'  ran-ly  will  the  question 
of  enucleation  pre!«nt  itself  as  an  emergency.  The  careful  ex- 
amination which  should  be  given  every  injured  eye,  should  be  pre- 
ceded by  a  residated  aseptii.  Prepare  the  bands;  prepare  the  orbital 
and  palpebral  regions  by  patient  washing  with  warm  sterile  water 
and  soap,  avoiding  all  pressure  or  rough  handling  which  may  aggra- 
vate the  ocular  lesions.  Cleanse  the  conjunctiva  of  the  grosser 
dirt  and  immediately  instill  a  few  <lrops  of  cocaine  solution.  In  a 
few  minutes  the  cleansing  of  the  globe  and  palpebral  may  be  com- 
pleted without  pain,  and  a  careful  examination  made  and  the  treat- 
ment instituted. 

If  suture  is  required,  use  a  small  curved  needle  held  with  a  forcqis, 
employing  catgut  No.  00,  and  above  all,  a  minute  care  and  a  light 
band. 

The  suture  should  not  pass  through  the  entire  thickness  of  the 
ic  coat,  but  only  through  the  conjumiiva  or  the  most  super- 

ia]  layers  of  the  s<:le(a.    The  reunion  will  usually  be  perfect  it 
ihe  sutures' ue  carefully  passed  and  slowly  licA.     (,^»!ft,oisiO,¥oTe\v* 
BoJits.) 
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WOUNDS  OF  THE  EXTREMITIES 

Wounds  of  the  extremities  call  tor  varied  applicution  of  all  the  prin- 
ciples of  treatment  of  wounds,  hemoslasis,  antiaepas,  and  sutuiing. 

Only  through  familiarity  with  these  principles  will  one  acquire 
address  in  the  management  of  the  individual  case,  for  no  two  injuries 
arc  exactly  alike.  It  will  be  advantageous  lo  exemplify  these  prin- 
ciples with  special  reference  to  wounds  of  the  extremities. 

INCISED  WOUNDS  OF  THE  WRIST 

Such  wounds  arc  frequent  and  their  repair  is  usually  left  to  the 
junior  surgeon;  the  task  is,  however,  no  light  one  and  tlie  functional 
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Fie.  As. — CroM  nctinn  ihoiniig  niktioni  «t  the  v4riout  leudoat  >t  iba  vrut-jo:Bt. 
».  K..  ndiki  nam;  L#.P..  loDC  flBter  of  the  UiumSi  A.K,.  ndisl  arUty;  C.P..  pilnurii 
longi*:  A^.U..  medltannvt;  t.P..  Anon  of  (hcflngtnM.CulTiuiiUrr;  Jf.C,  uIdu  nenr*i 
CJ*.,  cxI.  eatp.  tiloMn  CJ'-D..  eit.  min.  dig-  C.C.D.,  eiLtom.  diititonmi  i  C.S.I'.,  lit.  long, 
potlicMi  It,  •itvuon  arp.  h4.:  StJ'.;  aupiiutor  InoBOi  Ml*nwr  brtr.  pollliLi. 

results  are  often  a  source  of  embarrassment  to  tlie  operator.  To 
locate  and  identify  all  these  tendons  and  ncr\Ts,  to  get  the  proper 
t^nds  in  cf^ilact,  to  repair  them  and,  above  all,  to  avoid  infectEon 
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requires  no  end  of  patience  and  no  little  skill.    The  management  of 
ihnv  wounds  is  largely  a  mtiltcr  of  applied  anatomy. 

In  the  more  su[)crficial  wounds  the  palmaris  longus  atone  is  di- 
vided, a  quite  small  tendon  in  the  middle 
line  of  the  wrist. 

A  little  deeper  on  the  radial  side  of 
the  middle  line,  the  flexor  carpi  radialis 
may  be  involved;  or  tar  out  on  the  ulnar 
side,  iJie  flexor  carpi  ulnam,  in  the  line 
of  the  pbiforra  bone. 

H  a  iitill  deeper  plane  is  reached  the 
radial  artery  on  the  radial  border,  the 
ulnar  artery  on  the  ulnar  border  may  re- 
quire a  ligature,  llic  ulnar  nerve  lies  to 
the  ulnar  ^e  of  the  ulnar  artery,  and 
tittle  deeper.  In  the  middle  line  in  this 
deeper  plane  arc  the  flexors  of  the  fingers 
and  the  median  nerve  (Fig.  65). 

The  bleeding  in  such  cases  is  usually 
copioufl. 

Begin  the  tieatment  by  elc\-ating  the 
arm  and  ap])lying  circular  constriction  for 
temporary  hcmostasis  (Fig.  66), 

Next  slerilixe  the  field  and  then  the 
wound  itself.  Separate  the  lips  of  the 
wound,  locate  and  clamp  the  superficial 
veins  (Fig.  67}.  These  are  not  of  much 
Importance  yet  are  large  enough  to  make 
troublesome  bleeding.  Search  for  the 
artery;  both  mds  must  be  ligaled,  the 
companion  vein  included. 

It  may  be  nei:«»Miry  at  this  time  to 
enlarge  the  wound,  for  the  skin  may  be 
much  less  extensively  involved  than  the 
deeper  parts. 

It  is  of  great  assistance  to  mobilijce  the  Ups  ol  \.\\c  ^Autv  vn  (i^^\  V& 
expose  and  SacVitate  the  rej»ir  o(  the  dce\iet  aUvieVttxe*.    '*.«»■<='***■ 


PlO.  W.~-liiciMd  muDd  ot 
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ho.  6v. — Wound  at  bgod'of^atbow.     I.  Builiu  tcIiii  i,  mediui  e*plulM  nlo;  j,   liicvp 
tantfem;  4.  bicipital  fucii;  j,  br>cbi4t  iitery:  «,  btMhial  niai  ;,  ckiIub  mfva. 
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the  tourniquet,  complete  the  hemostasia,  and  proceed  to  dctcnnine 
the  uijuries  to  tendons  and  nerves.  (For  methods  of  repair  see 
page  363.) 


WOUND  AT  THE  BEND  OF  THE  ELBOW 

The  importance  of  the  stnicture«  at  the  Qcxure  of  the  elbow  call 
(or  special  reference  to  incised  wounds  in  thb  region.  They  are 
not  infreciuent. 

Superficially,  on  the  inner  ude,  is  the  median  cephalic  vein;  on 
the  outer  the  hasilic  vein;  below  these  the  bicipital  fascia,  an  im- 
portant landmark  just  beneath  which,  in  the  middle  line  lies  the 
brachial  artery  with  its  vein  to  the  inner  side.  I'hc  median  nerve 
lies  also  to  tlie  inner  ^de;  and  deeply  p)ace<l  in  the  middle  line  is 
the  tendoo  of  the  bicqis.  Failure  to  repair  any  of  these  structures 
may  lead  to  serious  di:«al>ility.  The  bicipital  fascia  should  be  re- 
p^iircd  by  a  separate  line  of  sutures  (Fig.  69). 

A  STAB  WOUND  OF  THE  THIGH 

(Fig.  70.) 

The  femoral  has  been  wounded  and  the  hemorrhage  is  furious. 
Direct  an  assistant  to  make  firm  digital  pressure  over  the  artery 
as  it  crosses  the  pubes,  nor  must  this  pressure  be  relaxed.  If  his 
fingers  tire,  a  second  assistant  may  press  upon  the  fingers  of  the 
first  (Fig.  71).  Enlarge  the  wound  freely  in  both  directloat  in  the 
course  of  the  artcrj'.  Sponge  out  the  clou;  identify  the  aponeurosis 
and  divide  it  in  order  to  exjHHc  the  artery;  isolate  the  ancry  by 
careful  blunt  dissection  and  find  the  two  ends,  which  is  often  difficult 
when  the  artery  is  completely  divided  {Fig.  72). 

When  both  ends  arc  found,  ligale  with  catgut  No.  3, 01  silk  No.  2, 
(Fig.  73).  Tie  the  injured  vein  next  both  above  and  below.  It  b 
to  be  tied  separately  from  the  artery  (Fig.  74).  The  possibility  of 
Including  a  nerve  in  the  ligature  must  always  be  borne  in  mind  Mv.t 
no  ligature  b  to  be  finally  tied  until  certain  HaaX  nA  nciN^  xii  V»  ^Qk 
thus  compressed,  to  become  later  a  source  ol  \)aift.    'fe.CTaoN%  ^«. 
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pressure  and  catch  any  more  %-cssels  thai  might  bleed;  employ  free 
drainage  and  suture  incompletely. 

Apply  sterile  gauze  dressing,  absorbent  cotton,  and  a  bandage, 
making  moderate  pressure,  and  maintain  the  limb  in  moderate  ele- 
vation.   Renew  the  dressings  on  the  third  day,  and  if  there  are  no 


Pic.  ;d. — Sub  wctind  of  thigh. 
(Kwn.) 


FlO.  71. — Sub    wmin'l     ol    thigh.     Cam- 
pnaaiiif    wicry     abtli    Ibe    w<jund    it    n- 


|.    h 


complications,  remove  the  draiiuge.    Remove  the  sutures  about 
the  aghth  day. 

Certain  complkaliont  may  arbe.    If  the  ligatures  were  imperfect,    j 
hemorrhage  may  ensue;  the  operation  has  to  be  repeated  and  the 
vessels  tied  again.    If  infection  occurs,  if  the  temperature  reaches 
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101°  F.,  open  up  Uic  wound  and  establish  better  drainage,  which  is 
the  best  ineutis  of  pre vtrn ling  seconilary  hemorrhage,  Gangrene 
sometimes  follows  the  ligation  of  a  main  artery.  Watch  the  tem- 
perature of  the  extremity  and  look  for  pulsation  in  the  arteries  be- 
low tlic  ligature.  If  pulsation  Is  present,  be  in  no  haste  to  amputate. 
If  gangrene  does  nut  develop  before  the  fourlli  day,  it  is  not  likely 
to  do  so. 

Crushing  and  lacerating  wounds  of  the  extremities,  as  Lejars 
says,  give  rise  to  the  most  perplexing  problems  of  emergency  surg> 
cry.  The  questions  present  themselves  in  this  form:  To  amputate, 
or  not  to  amputate?  and  if  tlie  Latter,  when,  at  what  point,  and  by 
what  method? 

In  order  not  to  be  vacillating  in  his  treatment,  every  doctor  must 
have  his  principle  of  action  settled  once  for  all. 

Lejars  states  his  guiding  principle  and  rule  of  action  in  tlii^  manner: 
Above  all,  save  the  patient's  life;  save  the  limb  wherever  pofisiblc, 
or  at  least  limit  the  mutilalian  to  the  minimum. 

Clinically,  he  places  these  injuries  in  two  groups:  (a)  those  in 
which  a  segment  of  the  limb  is  crushed  or  otherwise  injured  without 
peripheral  involvement,  and  (b)  injuries  extending  from  the  hand  or 
fool  upward. 

(a)  Suppose  a  case:  An  arm  has  been  run  over  by  tlie  wheels  of  a 
heavy  vehicle.  The  member  is  tlail-like,  although  the  skin  is  not 
broken,  and  there  arc  no  particular  points  of  bleeding.  Palpation 
through  the  skin  over  the  injured  segment  shows  that  Uic  deeper 
structures  ha\'e  been  reduced  to  a  pul]),  both  muscle  and  bone. 

Still,  below  the  wound,  the  radial  and  ulnar  arteries  arc  found  to 
pulsate.     This  is  an  absolute  indication  against  amputation.    The 
immediate  treatment  must  be  limited  to  a  careful  disinfection  of  the 
member,  the  repair  of  any  superficial  wounds,  a  complete  cnvclop>    I 
mcnt  in  absorbent  cotton,  and  immubilination. 

The  immobilization  is  an  essential  feature,  for  by  that  means 
any  bending  and  stretching  of  Uie  vessels  is  prevented  and  repair 
favored.  If  the  skin  is  broken  and  the  bone  crushed  or  shattered 
and  exposed,  the  injury  is  a  compound  fracture  and  b  to  be  dealt 
with  accordingly,  but  the  prognosis  always  depends  upon  the  blood 
}pp\y. 


If  ia  the  case  instanced,  there  is  absolutely  no  pulsation  in  the 
principal  arteries,  it  is  certain  that  a  part  of  the  Unib  is  lost;  yet  an 
imnieiliale  operation  is  nut  indicated.  Thc-rc  arc  twro  reasons  for 
this;  first,  that  the  shock  may  subside,  and  second,  that  too  much 
of  the  limb  may  not  be  sactificcd,  which  latter  an  immediate  ampu- 
tation nearly  always  means. 

Proceed  to  a  most  rigorous  disinfection  and  await  a  Unc  of  demar- 
cation. ThU  is  the  rule  to  which  there  are  two  exceptions,  one 
apparent,  and  the  other  actual. 

If  the  injury  is  a  crushing  one  and  the  member  hangs  by  shreds  of 
tissue,  there  is  absolutely  no  use  in  waiting;  but  the  completion  of 
the  ablation  does  not  require  an  amputation,  it  is  merely  what 
Lejors  terms  a  "rcgularization." 

Trim  up  the  tissues  sparingly  and  remove  enough  bone  that  a 
proper  stump  may  be  formed,  and  then  palientlj'  cleanse  the  wound 
with  hot  sterile  water  or  normal  eult  solution,  followed  by  alcohol. 
Suture  completely  and  then  cover  the  wound  with  sterile  gauze 
Mturated  with  alcubol;  finally  coverall  with  a  thick  layer  of  cotton 
hrmty  bandaged. 

Almost  always  by  this  mi-ans  a  better  functional  result  may  be 
obtained  than  by  a  formal  amputation  quite  above  the  site  of 
injury. 

There  is  an  actual  exception  to  the  rule  of  conservatism.  The 
case  is  seen  late  and  there  are  already  signs  of  approaching  injection. 
It  is  not  safe  to  delay  and  risk  the  sepsis  which  menaces.  It  b  better, 
under  such  circumstances,  to  proceed  to  immediate  amputation. 

(b)  Criuh  or  lactralicH  extending  from  the  hand  or  foot  upward. 

Suppose  you  are  called  to  treat  the  foot  and  part  of  the  leg,  or  a 
hand  and  part  ol  the  forearm,  which  have  been  cruslied  and  lacer- 
ated. The  member  appears  injured  bcj-ond  remedy.  Will  youimmo- 
dtately  proceed  to  amputate?  By  ito  means — or  at  least,  not  as  a 
rule. 

If  the  cose  Es  seen  immediately,  the  first  effort  sJtould  be  de\'ote4l 
to  combating  shock  and  infcclion. 

It  is  not  altogether  on  account  of  shock  iJiat  one  waits;  there  are 
other  even  more  important  reasons.    The  firsl  is  iViaX  '^on^  vd&'j  ^^V 
am|>uiate  high  enough;  the  second,  that  you  may  am^'a^a^ft  v.o<i\vv^- 
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Oq«  cannot  always  determine  from  ihc  first  how  high  the  cle\-italized 
tissues  extend.  There  may  be  vascular  injuriei  or  muscular  lacera- 
tioQs  which  arc  conci-alcd  by  a  sound  intq^mcnt,  and  which  may 
later  be  tlie  source  ol  gangrene.  Out  of  this  grows  the  necessity  of  a 
secondary  amputation,  which  b  always  a  matter  of  chagrin  to  the 
surgeon  and  an  element  of  danger  to  the  patient. 

On  the  other  hand,  ti&sues  which  appear  devitalized  may  finally 
Eur\'ive  and  thus  preserve  a  fuiKtion  which  might  otherwise  have 
been  »acri6ced. 

It  JE  true  that  a  few  inches  more  or  less  of  the  arm  or  leg,  for  in- 
stance, inny  make  no  great  difference  in  the  usefulness  ol  the  stump; 
it  b  quite  otherwise  when  the  question  is  that  of  amputating  im- 
mediately above  or  below  the 
elbow  or  the  knee,  or  through 
them.  Nor  do  rules  of  con- 
senalion  apply  wtlh  equal 
force  to  the  foot  and  the  hand. 
Injuries  of  similar  degree 
affevling  the  up[>cr  or  lower 
exticmity  demand  diffcTent 
ttctttment,  because  of  the  much 
greater  freedom  of  collateral 
circuUtioniu  theformer.reacki^ 
tug  gangrene  less  probable. 
Wliere  coastervati^m  or  ex- 
cisaon  would  be  proper  in  the  upper  extremity,  ampuUtHU  would 
be  called  (or  in  the  lown  limb. 

Extensivt  ooouunuiion  and  k»s  of  booc  of  the  foot  may  demaikd 
wnputatkn  bvcauae,  U  savetl,  the  member  may  be  tsdess  as  a  meuis 
U  locomotioa,  and  should  gi\-e  nv  to  a  \-astlv  more  utcfol  aitifictal 

Uab. 

Gnat  laoctation  of  the  soft  parts  of  the  foot,  with  free  oomminu- 
tioD  of  bone  and  injury  to  vessda,  alwaj-s  demands  amputation; 
for  the  destractiooof  the  skin  of  t^  bed  and  sole  wiUm^ult  ioado- 
ttix  whk^  ttli  never  bear  tli*  weight  of  ibe  body  and  may  ne^-er  be 
•BJithaiiC  but  a  sourer  of  suffering  aitd  discanlttt  to  its  poesesaor. 

Sat,  ioidc  hva  these  txaptkiiA  nA  o^cn  la  be  noted,  tbe  rule 
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holds  m  Lhis  dass  of  injuries,  to  avoid  amputation  and  devote  one's 
skill  to  preventing  infection,     The  prevention  ol  infection  is  the 
JIM*  qua  non;  if  the  efforts  in  this  direction  are  going  to  be  half- 
hearted, it  is  better  to  amputute 
at  once. 

Immediate  ompttlation,  again, 
is  indicated  if  the  wound  is 
seen  some  hours  after  the  acci- 
dent, and  is  found  soiled  and 
dirty  and  manifestly  infected. 

Under  these  conditions,  con- 
servation is  not  the  best  course, 
for  there  are  too  many  diances 
that  the  attempt  at  disinfection 
will  fail;  that,  in  spite  of  the 
best  eflorts,  sepsis  will  arise. 
Or,  if  there  are  already  present 
Ihe  »ymptoins  of  dangerous  sep»ts,  It  is  no  longer  a  question  of 
saving  a  limb,  but  of  saving  a  life,  and  it  will  be  the  part  of  con- 
servatism to  nmputate  well  above  the 
suspected  level. 

Witli  regard  to  the  conservative 
treatment  of  these  severe  crushing  and 
UaTuted  Injuries  of  the  hands  and  feel 
which  most  surgeons  would  be  prone  to 
nmputaie,  Redus,  of  Paris,  has  empha- 
sized tfie  value  of  thorough  and  patient 
disinfection  of  the  skin  and  then  of  the 
wound,  together  with  a  trimming  away 
of  the  devitalized  fragments  of  skin  and 
bone.  He  then  "embalms"  tlie  mcm- 
hrr  in  gauze  saturated  with  an  ami- 
^(■pUc  pomade,  crowded  into  all  the 
n I ■.ssi-^  of  the  wound,  and  the  whole 
covered  bya  thick  dressing  of  absorbent  cotton  and  banda.^<eA.  "Wa 
dressing  b  left  undisturbed  until  repair  wcompWXt.uivXca ^!!^1^.tTO.- 

peiaturc  shoiiW/iseof  a  disagreeable  odot  develop. 
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n&  fS. — AupulMies  of  tailoi  Cmurx.     ttea^ 
ol  moucatpal  retained.    lUvrt,} 


Joseph  MarsL-e  (Ind.  Med.  Jour.,  April,  1896)  has  made  some 
useful  observations  with  respect  to  the  treatmenl  of  commcfn  injurits 
oj  the  hand,  whkh  arc  well  worth  repeating  and  which,  as  he  points 

out,  appeal  especiully  lo  the 
yount;  man  just  beginning  his 
life's  work,  lor  such  will  prob- 
ably constitute  the  bulk  of  his 
surgical  practice  lor  some 
years,  llicre  is  a  natural 
tendency,  in  the  popular  mind, 
to  measure  an  injury  by  the 
size  of  the  member  involved, 
and  the  man  who  would  insist 
upon  the  best  advice  in  other 
cases,  will  Hy  to  the  nearest 
doctor's  sign  when  "only  a 
finger"  i»  involved.  But  ilarsce  conclude»,  from  his  own  experi- 
ence, that  the  young  practitioner  is  an  accomplice  in  spoiling  a 
good  many  hands  before  he  Icams  to  do  them  justice.  On  the 
other  side,  it  is  not  too  much  to  say  thM^^|^iuina|^kill  is 
none  too  good  when  employed  1^BH|H^^|B 

in    repairing    iDJurics    of   the    ~  "^" 

most  mechanically  perfect 
humao  member. 

The  majority  of  these  in- 
juries occur  in  workers  with 
macliinety;  the  hand,  therefore, 
b  always  soiled  and  generally 
greasy.  This  grease  must  first 
be  removed.  Nothing  is  better 
for  this  purpose  than  ordinary 
gAsulinc  or  beimne,  which  may 
be  poured  into  the  hand 
directly  from  the  bottle.  The 
Suid  will  find  its  way  into  the 

est  recesses  of  the  wound,  wa^ng  out  the  grime  and  preparing 
way  for  the  othts  antiseptics.    The  bennnc  is  poured  on  until 
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all  the  gTcase  k  removed,  and  tlie  disin- 
fection is  completed  in  the  ordinary  way. 
Even  slight  wounds  o(  the  lingers  and 
palms  should  be  treated  by  enforced  rest 
by  A  splint  or  plfLsltrr-of- Paris  dressing, 
complete  enough  to  preclude  all  motion. 
This  prophyluxis  is  not  regnrded  as  un- 
necessar)'  by  ihoKc  who  have  seen  the  mo^t 
marked  deformities,  the  gravest  constitu- 
tional disturbances,  and  even  death,  re- 
sult from  trifling  wounds  of  the  band 
Enforced  rest  which  leaves  nothing  to 
chance,  to  caprice,  or  the  patient's  med- 
dling is  alone  reliable.  Under  such  treat- 
ment, the  rapidity  with  which  alarming 
symptoms  sometimes  disappear  is  truly  remarkable.    If  a  plaster 

casing  ii  used,  it  should  extend  from 
several  inches  above  tlie  wrist  to 
the  extreme  tips  of  the  fingers,  the 
thumb  being  also  enclosed  if  neces- 
sary. 

When  finger  wounds  are  extensive 
and  parallel  with  the  long  axis,  it  is 
better  not  to  suture  them  ut  once, 
for  the  swelling  wili  generally  be  ex- 
tensive and  the  stitches  will  cut  out. 
After  the  inflammation  has  subsided, 
the  edges  may  be  freshened  and  ap- 
proximated. Nor  does  Marsec  ad- 
vise immediate  splinting  in  the  case 
of  crushing  injuries  of  the  fingers,  for 
fear  that  the  circulation  may  be  in- 
terfered with.  However,  that  the 
crushed  member  may  iKit  be  wholly 
unsupported,    a   soft    hall    cqv«w\ 


ftu.  Ii. — TbekMsfthnlngilir" 
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fingers  may  be  spread  out  over  it  comfortably  (Fig.  75),  and  the 
whole  dressed  with  absorbent  cotton  and  lif;btly  bandaged.  The 
ball,  as  Marsec  indicates,  tJioufth  unsightly  and  bulky,  has  no  other 
fault;  it  is  light,  absorbent  and  wonderfully  comfortable,  and  needs 
only  a  trial  to  be  appreciated  and  adopted.  It  should  be  used 
until  the  tissues  arc  beyond  danger,  though  it  takes  several  days, 
a  week  or  a  tnonlh,  No  time  is  lost,  for  healing  cannot  begin  until 
vtt»]Ily  i5  restored,  and  this  will  always  be  &low  in  such  cases,  a 

fact  which  should  be  brought 
thoroughly  to  the  patient's 
knowledge  from  the  beginning, 
that  the  doctor  may  not  be 
blamed  for  the  laxdy  convales- 
cence. 

With  regard  to  methods  of 
amputating  fingers,  opinion  is 
divided  on  the  question  as  to 
which  is  the  more  desirable,  a 
palmar  flap,  or  a  slightly  longer 
finger  with  a  dor^l  flap  cover- 
ing the  stump. 

There  cjin  be  no  douut  that 
a  palmar  fiap  is  desirable,  and 
Marsce  bdieves  in  securing  it, 
even  at  the  expense  of  sacrific- 
ing more  of  the  finger.  If  more 
than  half  the  phalanx  is  gone, 
U  Is  always  better,  in  hU  opinion,  to  amputate  at  the  joint  line  and 
thus  avoid  a  flexed  stump. 

If  a  portion  of  the  distal  phalanx  remains,  the  nail  sliould  be  re- 
moved and  the  matrix  dissected  before  tlic  flap  is  adjusted,  or  some 
deiorroed  fragment  of  nail  may  be  left  to  vex  the  patient.  It  b 
better,  in  removing  a  finger  at  a  Joint,  to  cut  off  the  knobby  pro- 
jections of  the  condyles  on  tlic  palmar  surface  and  to  scrape  off  the 
exposed  cartilage; 

If  the  finger  is  pinched  off  squarely,  one  must  always  insist  in  re- 
jaoving  eaoagh  of  the  bone  to  give  a  good  flap,  for  if  the  patient  has 
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his  wsy  and  the  slump  heats  by  granulation,  the  result  will  be  unsatis- 
factory and  the  doctor,  evcntuuUy,  will  have  to  bear  the  blame 
(Figs.  76.  77). 

li  the  whole  fingcf  requires  amputation,  the  bead  of  the  meta- 
carpal bone  will  require  special  attention  and  the  procedure  will  be 
diSerCDt  with  the  diScrcnt  fingers. 

Remove  the  heads  by  oblique  section  in  the  case  of  the  index  and 
Ultlc  fingers  (Figs.  78,  79).  Generally  remove  the  head  of  the  meta- 
carpu.s  in  the  case  of  the  ring  finger,  cutting  back  far  enough  to  let 
the  heads  of  the  adjacent  bones  fall  together  (Figs.  80,  8i), 

Do  not  remove  the  metacarpal  head  of  Ihe  middle  finger  unless  the 
aj^arancc  of  the  hand  is  the  chief  consideration.  Marsce  states 
15  the  reason  for  this,  that  it  tends  to  let  the  other  fingers  fall  away 
from  the  thumb  and  thus  interferes  with  ready  apposition  (Fig.  82). 

WOUNDS  OF  THE  VULVA  AND  VAGINA 

The  chief  danger  in  wounds  of  these  parts  is,  hemorrhage,  especially 
vhcn  the  %'ulva  is  involved  and  its  venous  plexuses  torn.  These 
wounds  may  l>c  contu.<)ed,  lacerated  or  punctured,  and  more  fre- 
quently occur  from  falls  astride  some  object,  and  by  that  means  the 
bulb  of  Ihe  vagma  Li  crushed  against  the  ramu-t  of  the  pul>es. 

Forcipressurc  and  ligation  may  be  incffcctoal  to  control  the  bleed- 
ing and  often  the  only  recourse  is  tamponade,  first  disinfecting  the 
wound  and  the  region  adjacent,  and  afterward  applying  a  T  bandage 
and  bringing  the  ihighs  firmly  (ugether. 

Perforating  wounds  of  the  vagina  call  for  a  most  careful  examina- 
tion, for  not  only  may  the  vaginal  walls  \xr  involve*!,  but  the  rectum, 
bladder,  or  peritoneum  as  well.  Careful  suturing  b  here  the  best 
means  o(  controlling  hemorrhage.  Perilonitis  may  result  from  such 
injuries  or  more  remotely,  fistulac  or  astrcsia  of  tlie  vagina. 

Any  serious  hemorrhage  following  coitus  calls  for  an  examination. 
It  may  ensue  from  a  tear  of  the  hymen,  or  of  the  posterior  wall  of 
the  vagina.  Casts  arc  on  record  in  which  the  tear  penetrated  the 
rectum. 

Dcq)  suturing  scrvee  at  the  same  time  lo  conVtc^  Vtntf^^^^V^ 
and  to  ptvmoie  repair. 
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WOUNDS  OF  THE  PENIS,  SCROTUM  AND  TESTICLE 

The  penis  may  be  fractured  nearly  always  during  coitus  and  in 
tbe  subiects  of  a  previous  gonorrhea,  which  has  produced  an  area 
of  least  rc»siancc  in  some  of  the  peri-urelhral  structures.  Usually 
the  corpus  spongiosum  is  torn. 

iRimcdiatcly  the  organ  becomes  flaccid  but  within  a  few  minutes 
again  enlarges,  this  lime  due  to  the  vdvma.  The  vxLravii»ated  blood 
produces  at  once  the  great  discoloration  and  the  acute  flexure  which 
h  tjiitcal. 

Unless  the  extravasation  is  very  large  and  progressive,  there  is 
nothbg  to  do  but  to  bandage  the  organ  and  put  the  patient  at  rest. 
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Otherwise  it  will  be  ncecasary  to  expose  and  auture  the  break  in 
(he  corpus  cavernosum  and  this  l^-guvu  advises  as  Ukcly  to  give  the 
best  functional  result.  But  with  ituch  a  procedure  one  may  expect 
a  severe  hemorrhage.  Open  wounds  of  ihc  erectile  tissues  of  the 
corpora  cavernosa  or  coq>ti.s  iL])»ngiostim  may  be  expected  to  bleed 
freely.  It  'n  usually  advisable  to  pass  a  sound  to  determine  th« 
integrity  of  the  urethra,  suturing  it  first,  if  involved,  and  then  care* 
fully  coapting  the  erectile  tissues. 

In  the  case  of  wounds  of  the  scrtaum  merely  the  integuments  may 
peneimted,  or  more  deeply  the  tunica  vaginalis  or  the  testicle  as 
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well.  It  mtut  be  remembered  that  any  considerable  wounding  of 
the  tunica  o(  the  lesUclc  may  result  in  hcmia  o(  the  parenchyma. 

The  scrolal  tissues  must  not  be  roughly  handled  in  cleansing,  and 
Ibe  sutures  must  not  be  too  tight,  (or  there  is  a  tendency  to  edema 
and  sloughing.  The  r^air  of  these  various  structures  must  be  con- 
ducted  separately. 

1/  the  tuni<-a  vaginalis  is  0|ren«l  up  and  ihe  testicle  heniiutcti,  it 
mu<!t  be  carefully  cleansed  and  returned  and  the  tunica  sutured, 
with  or  without  drainiigc,  dqwiiding  upon  the  probabilities  of  in- 
fection.    If  the  tunica  tie  destroyed,  and  the  testicle  remains  sound 
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h  must  be  preserved,  covering  it  as  much  as  [w*.*iblc  with  such  serous 
covering  as  rcmaim;.  Incised  wounds  of  the  testicle  call  for  suturing 
of  the  fibrous  co«l  with  calgut. 

The  lunica  vaginalis  is  next  repaired  with  a  cwitinuous  fiuture 
(Fig.  83),  and  fiiuklly  the  scrotal  wound  is  sutured. 

If  the  UilUle  is  lacerated,  or  if  seen  laic  and  in&n\ics\\v  \nVi:e\.<^, 
It  must  !»  removed  wiihoui  delay.    Enlarge  the  ■nouM,  ci^^'^'* 
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[he  spermatic  cord  as  high  up  as  possible,  and  al  llvai  level  ligftte  the 
various  elements  sqiaralcly  and  firmly,  and  resect.  Trim  away  any 
infected  tissues  in  the  scrotum  and  repair,  employing  drainage 
(Fig.  84). 

Cotton,  of  Boston  (Amcr.  Jour.  Vrol,,  Nov.,  190(1),  describes  a 
case  of  injury  to  the  testicle  resulting  from  a  blow  on  the  scrotum  by 
a  batted  base-ball.  Shuck  and  excruciating  pain  en'<iued,  gradu- 
ally subsiding  coincident  with  the  develoj>raent  of  a  large  scrotal 
hematoma. 

Operation.  The  superficial  tissues  were  infiltrated  with  blood. 
A  rent  an  inch  long  In  the  tunica  vaginalis.  Bleeding  from  the  sper- 
matic artery.  The  tunica  albuginea  was  torn  in  slircds,  the  paren- 
ch)Tna  destroyed.  "The  testis  had  evidently  exploded  under  the 
swift  impact,  as  a  full  bladder  bursts  under  a  blow."  ,\iiet  removal 
of  clots  and  irrigation,  the  tissues  were  sewed  up  layer  by  layer 
with  catgut  and  without  drainage,  and  light  pressure  applied.  Con- 
valescence uneventful. 


WOUNDS  OF  THE  RECTUM 

Wounds  of  the  rectum  are  rare.  They  arc  usually  punctured 
wounds  due  to  falling  upon  pointed  object*,  gunshot  wounds,  or 
tcaiB  accompan\-ing  fractures  of  the  pelvis.  The  chief  dangers  arc 
hemorrhage  and  Infection.  , 

Wounds  of  this  region  arc  usually  self-evident,  though  their  extent 
may  be  a  matter  of  duubl,  so  that  eii-ery  such  injury  dcmamls  a  care- 
ful examination.  The  examination  calls  for  impcclion.  To  depend 
upon  touch  alone  may  lead  one  into  grave  error. 

In  every  serious  injury  of  this  character,  anesthetize  the  patient, 
dilate  the  anus,  and  by  the  use  of  retracton  exfo$t  the  wound. 
Douche  with  hot  normal  salt  solution.  If  the  hemorrhage  persists, 
the  bleeding  jKiinls  arc  to  be  damped  with  long  forcqis  and  an  at- 
tempt made  to  suture  en  masse,  for  at  that  depth  it  will  be  hardly 
possible  to  ligate  the  %-es8cls.  Sometimes  in  lacerated  wounds,  the 
oozing  can  be  controlled  only  by  tamponing  the  rectum  firmly, 
packing  around  a  large  tulw  in  the  center, 

Suturing  these  wounds  is  not  so  desirable  as  one  might  at  first 
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think,  for  the  sutuies  may  conduct  sepsis  to  the  deeper  ti&sucs.  Do 
not  suture,  iheji,  unless  the-  wound  is  easily  accessible,  recent  and 
clean,  li  tlie  sutures  are  used,  frequent  irrigations  of  normal  salt 
solution  must  be  emplo>'ed  and  the  bowels  kept  quiescent  for  several 
days. 

If  the  rectal  wuund  has  pcnetraUd  the  peritoneal  cavity,  which  fact 
may  develop  in  course  of  tlie  examinaiion,  or  may  be  suspected  from 
the  tympanites  and  tenderness  of  the  abdomen,  the  better  plan  is  to 
proceed  to  a  laparotomy.  A  patient  seen  recently  had  Lain  for  two 
months  with  a  low  grade  of  sepsis  following  a  punctured  wound  of 
ihe  rectum.  He  recovered  promptly  after  a  laparotomy  ejcposed  and 
repaired  a  recta)  tear,  openbg  into  the  pcUnc  cavity. 

The  abdomen  b  to  be  opened  in  the  middle  line,  the  patient  put  in 
ihc  Trendelenburg  position,  the  pelvis  cleansed,  and  the  wounds  re- 
paired by  two  tiers  of  suturc». 

If  the  small  intestine  should  become  herniated  through  a  rectal 
tear,  laparotomy  is  again  indicated,  reducing  the  hernia  by  traction 
from  above.  If  the  herniated  loop  protruding  from  the  anus  be 
gangrenous,  in  order  to  avoid  infection  of  the  peritoneum  the  affected 
segment  should  be  resected  and  the  two  entU  temporarily  ligated 
before  proceeding  to  the  laparotomy.  Once  the  abdomen  is  opened, 
the  two  ends  of  the  bowd  are  to  be  pulled  up  and  anastomosed. 


CHAPTER  XI 
INJURIES  TO  THE  TRUHK 
TNJimiES  TO  THE  THORAX 

Certain  elementary  notiona  niu»t  be  clearly  comprehended  and 
kept  in  mind  in  order  to  make  a  definite  diagnosis  of  these  injuries. 
Tliese  notions  relate  to  the  anstomy,  pathology,  and  Ayroptomatolog)' 
of  the  thorax.  With  respect  to  the  anatomy,  one  must  keep  in  mind 
thelocationof  the  principal  vetselsot  the  chest  wall  and  mediastinum; 
the  relations  of  the  viscera  to  the  ribs;  and  the  normal  areas  of  reson- 
ance and  dullness.  In  addition,  tt  ix  necessary  to  recall  the  signs  and 
significance  of  the  principal  primary  complications  possible  in  any 
form  of  serious  violence  to  the  thorax,  viz.:  hemoptysis,  hemothorax, 
pneumothorax,  emphysema,  and  h em o- pericardium. 

The  various  points  of  anatomy  and  physical  diagnuius,  elementary 
though  they  be,  it  were  perhaps  better  to  enumerate  in  more  detaiL 

The  principal  vessels  of  the  chest  wall  arc  the  intercostnls  which, 
protected  from  injury,  lie  in  the  groove  in  the  lower  border  the  rib; 
and  the  internal  n)ammar>-  iM  inches  from  the  sternal  border,  easily 
reached  by  a  >Ub.  The  intercostal  may  be  compressed  in  the  man- 
ner indicatedon  page  68.  If  a  general  anesthetic  is  necessary  for 
another  purpose  the  artery  should  be  exposed  and  ligated.  < 

The  wounded  internal  mammary  requires  ligation  and  is  most 
easily  reached  through  the  second  oi  third  intercostal  s])ace,  lying  la 
I  dose  contact  with  the  pleura.  ' 

llie  Tflalhns  of  Ike  viscera  to  tbe  duSt  wall  acquire  a  special 
significance  in  connection  with  traamatism,  particularily  such  per- 
I  (orating  wounds  as  those  produced  by  pointed  instruments  and  the 
bullet. 

Imagine  the  track  of  the  bullet  under  a  variety  of  circumstances: 
passing  through  the  right  chest  antero-posterior,  anywhere  between 
jL       /a  apex  and  the  ievd  of  the  nipple  only  the  lung  wil]  be  injured;     t 
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below  Uiat  level,  Ihe  diaphragm  and  liver  are  likely  also  lo  be  per- 
foratcd.  Out»dc  the  nipple  the  range  may  be  lower  and  yet  escape 
the  diaphragm  since  it  slopes  (rom  the  level  o[  the  nipple  lo  the  eighth 
rib  in  the  axillary  line. 

In  the  left  chest,  in  the  area  bounded  by  the  second  rib,  the  ster- 
num, the  sixth  rib  below  and  the  nipple  line  exleriially,  the  heart  or 
at  least  the  pericardium  is  likely  lo  be  wounded,  and,  unless  the  track 
lies  neu  the  sternal  line,  the  lung  as  well. 

Outside  the  nipple  line  and  below  its  levd,  pcrioration  of  the 
stomach  may  complicate  the  lung  injury. 

Passing  ttansvorsdy  through  the  base  of  the  chest,  below  the  nipple 
line  we  might  ex])ect  the  wound  to  traverse  successively  from  the 
tight  side,  the  lung,  the  liver,  the  stomach,  the  spleen  and  the  lung 
again. 

The  principal  primary  complications: 

Htmoptysis,  following  an  injury  to  the  thorax,  whatever  its  nature, 
is  sigiiifnant  of  one  iliiiig— that  Oic  lung  has  been  involved.  The  de- 
gree o[  injury  may  be  in  a  manner  estimated  by  the  amount  of  blood 
expectorated.  In  Ihe  dangerous  cases,  tlie  blood  pours  from  the 
wounded  lung  tissue  into  the  bronchus  and  gushes  from  the  mouth. 
In  other  cases,  there  is  only  a  slight  spitting  of  blood,  leading  to  the 
belief  that  the  lung  has  not  been  seriously  torn.  It  might  be  mis- 
taken for  a  hcmatemesis,  but  the  presence  of  rftlcs  in  the  bronchus  of 
the  affected  side  (or  of  both)  and  the  light  color  of  the  blood  and  iu 
admixture  with  air,  point  to  the  character  of  the  hemorrhage. 

Bemotkttrax,  an  accumulation  of  blood  in  the  pleura,  is  nearly 
always  the  result  of  injury  to  the  lung;  although,  of  course,  the  in- 
ternal mammary  artery  or  the  intercostaU  may  occauonally  be  the 
source  of  the  extravasation.  Gravity  determines  where  the  blood 
will  accumulate  and  therefore  tlie  patient's  position  will  modify  the 
ph]rstcal  signs. 

The  sympi^fns  and  sigHS  are  both  modified  by  the  quantity  of 
blood  and  the  rapidity  with  which  it  is  poured  into  the  pleural  ca\-ily. 
In  the  slighter  forms,  there  is  scarcely  any  dbturb«nc«  of  breathing 
and  only  slight  dullness  over  the  base  of  the  lung. 

In  the  graver  forms,  the  lung  is  coUapMd  ai\*\cto"»iA«SL\ti'H^X'i'^^ 
hilum,  so  thai  there  are  symptoms  of  asphyiia.  &4&e&  \n  \iwAfc  t&.'vof 
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t«mal  hemorrhage.  The  face  is  pale,  the  skin  moiiit  and  cold,  the 
patient  is  impelled  to  sit  up  and  gasps  for  breath,  the  pulse  is  rapid 
and  thready,  and  the  patient  may  thus  go  on  to  death.  Inspection 
reveals  a  slightly  bulging  chest  wall;  percussion,  a  comptclc  dull- 
nesi,  and  auscultation,  an  absence  of  fremitus  and  of  the  vet^icular 
murmur. 

Of  tea  there  is  an  immediate  rise  of  temperature,  due  to  absorption, 
and  which  is  to  be  distinguished  from  the  temperature  of  infection  by 
its  earlier  appearance^ 

No  attempt  to  evacuate  the  extravasated  blood  i.s  to  be  made  in 
the  modcralcly  severe  cases;  in  others,  of  more  urgency,  an  aspiration 
may  give  some  temporary  relief,  tiding  the  patient  over  a  critical 
point,  l-'inally,  in  rare  cases,  the  magnitude  of  the  hemothorax  will 
be  such  as  to  demand  an  immediate  intervention,  with  the  purpose  in 
view  of  exposing  the  lung  and  repairing  the  wound  in  its  substance. 
Subsequently,  even  if  the  case  is  mild,  infection  may  occur  and  is  to 
be  treated  as  any  other  empyema. 

Pncumolhorax. — Air  may  enter  the  pleural  cavity  from  without 
throu|;h  an  opening  in  the  chest  wall,  or  from  within  through  a 
rupture  in  the  lung  tissue.  In  the  first  case  it  enters  during  in- 
spiration, and  in  the  second,  during  expiration. 

The  phj*sical  signs  and  symptoms  grow  out  of  the  pressure  withls 
the  pleural  cavity  and  the  con.wtiuenl  collapse  of  the  lung.  The 
chest  wall  on  the  injured  side  b  distended,  the  intercostal  spaces 
bulged  out,  llie  viscera  are  displaced,  the  ribs  moiionles.s,  the  ves- 
icuUr  murmur  absent.  li  a  coin  laid  on  the  front  of  the  chest  is 
tapped  with  another  coin,  the  sound  will  be  heard  at  the  back.  The 
symptoms  are  principally  those  of  dyspnea. 

If  there  are  no  complications,  the  air  is  gradually  absorbed  and 
the  function  of  the  lung  restored. 

In  extreme  aises,  puncture  will  relieve  tlie  intrapleural  pressure; 
and  in  the  case  of  a  valvular  wound  in  the  chest  wall,  which  per- 
mits  entnince  of  the  air  but  not  Its  exit,  enlargement  of  the  wound 
is  indicated. 

IE  air  and  blood  accumulate  simultaneously — if  a  hemo-penu- 
mothorox  exists — the  physical  signs  will  be  altered,  but  not  the 
V'lnptoms. 
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Emphysema. — The  subcutaneous  cellular  tissue  may  become 
charged  with  air  and  practioilly  ihc  whole  body  he  involved.  It 
is  nearly  always  due  in  the  marked  cases  to  puncture  of  the  lung  by 
a  broken  rib.  The  air  e9>caping  from  the  lung  in  prevented,  by 
the  close  contact  of  the  pleural  surfaces,  from  entering  the  pleural 
cavity,  and  is  forced  into  the  loose  tissues  of  the  ruptured  chest  wall. 

In  other  rarer  cases  the  inner  aspect  of  the  lung  is  wounded,  and 
the  air  escapes  into  the  tissues  of  the  mediastinum,  and  follows  them 
up  into  the  neck. 

In  ordinary  cases  no  treatment  is  indicated  and  the  atr  is  soon  ab- 
jmbcd.     However,  in  the  severer  forms,  the  symptoms  of  asphyxia 
*tad  cyanosis  may  supervene  imd  then  free  incision  over  the  inhltrated 
zone  may  be  required. 

A  man  weighing  300  pounds  was  brought  into  the  City  Hospital 
with  a  crush  of  the  chest,  fracturing  several  ribs.  Withina  half  hour 
after  the  accident  the  tissues  of  his  whole  chest  were  inflated  and  grad- 
ually the  empliysemn  spread  till  his  skin  from  his  face  to  his  feet 
seemed  as  tight  as  a  drum.  Hi.s  condition  was  pitiablei  his  eyes  were 
swollen  shut,  his  features  livid,  and  his  eCTorts  to  breathe  distressing. 
An  effort  was  made  to  strap  his  chest;  morphin  and  atropin  in 
small  doses  were  frequently  administered,  and  the  tissues  over  the 
chest  punctured  with  numerou-i  small  trochars  which  were  left  hi 
situ,  In  forty-eight  hours  his  pulse  and  respiration  began  to  im* 
prove  and  in  a  few  days  he  was  entirely  out  of  danger. 

A  case  of  subcutaneous  and  mediastinal  emphysema  of  extreme 
gravity  was  relieved  t>y  incising  without  anesthesia,  the  skin  and  I 

fascia  above  the  clavicle  and  dissecting  the  (ascias  with  finger  down 
to  the  wall  of  the  trachea.  A  suction  ap])aratus  was  attached  and 
the  air  escaped  in  a  continuous  stream  relieving  the  symptoms  rap- 
idly; subsequently  a  valve  drainage  of  the  pleura  was  esulilished  to 
relieve  intrathoracic  tenaon  and  the  patient  made  a  smooth  recovery. 
(Amer.  Jour.  Surg.,  Oct,  1913.) 

//crtfiuo/fAc/iffig  is  a  rare  complication,  and  maybe  immediate  or 
secondary.  In  the  first  case,  the  pulmonary  tissue  is  forced  through 
the  breach  in  the  chest  wall  by  violent  expiratory  effort,     liv  w»TOt 

Leases  where  the  skin  »»  not  broken,  the  hernia  ma^'  W  VA\  as.  •&.  <l^«\»'^ 
tant  tumor  hcnvalb  tbeskin.                                                                   ^H 
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Id  the  secondcuy  cases,  it  forms  more  slowly,  and  is  often  due  to 
the  weakening  of  the  tlioracic  wall  by  inflanimatorj-  processes. 

Jlemo-fKricardiuni. — Blood  in  the  pcricsirdial  sac  fullows  injury 
to  the  pericardium.  It  develops  more  rapidly  and,  of  course,  the 
outJook  Is  much  more  grave  if  the  heart  is  also  wounded. 

The  symptoms  arc  lho»e  of  syncope  induced  by  the  compression 
of  the  heart  by  the  accumulated  6uid ;  the  signs  arc  those  of  increasei] 
cardiac  dullness.  The  apex  beat  i.s  io»t,  the  heart  sounds  roulHctt,  the 
procordium  bulged.  It  is  upon  the  signs  that  one  must  depend  for 
the  diagnosis,  for  the  syaiptoms  are  often  complicited  by  those  of 
shock  and  by  those  wliicb  originate  in  other  injuries  in  ihc  thorack 
region. 

To  repeat,  then,  when  you  reach  the  patient  suffering  from  some 
form  of  chest  injury,  you  will  observe  the  chunicter  of  his  rcspiralion 
and  his  pulse;  whether  his  condition  is  immediately  serious  or  not  is 
to  be  ddermined  at  once  by  that  means.  If  the  circumstances  per- 
mit, you  will  proceed  to  a  systematic  examination.  Learn  from  the 
sulTerer  the  location  of  his  puin  and  the  character  of  his  chief  distress. 
Note  the  appearance  of  the  sputum,  if  there  is  cough.  Inspect  the 
chest  wall  for  change  in  outline  and  mobility  and  location  of  apex 
beat.  Determine  by  peicus^on  the  limits  of  the  lung  resonance  and 
heart  duUnessi  and  by  auscultation,  the  presence  or  absence  of  the 
vesicular  murmur  or  of  riles. 

The  case  may  be  so  grave  that  exact  diagnosis  is  unnecessary;  or, 
again,  it  may  require  the  most  minute  examination  and  judicious 
Wcdghing  of  tlic  symptoms  and  signs  to  make  a  correct  forecast  of  the 
eventualities,  and  to  formulate  a  treatment  which  will  leave  notlting 
to  regret. 

CONTUSIONS  OV  THE  CHKST 

SimpU  aniusiottt  of  tlie  thorax,  without  fracture  of  a  rib  or  the 
Memum  (which  are  considered  elsewhere)  and  without  symptoms 
ptMUting  to  internal  injury,  need  but  brief  consideration.  A  henur 
toma  b  likely  to  form.  The  pain  and  soreness  disappear  rapidly  In 
the  young,  but  are  extremely  pcrastent  in  the  aged  and  the  rheu- 
atafJc.    Strapping  and  massage  with  liniment  arc  usiuiUy  sufiicient. 
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^y  On  the  other  hand,  {oUowiiig  simple  coatu&ion,  there  may  be  a  de- 
gree of  shock  out  of  all  proportion  to  the  1ra\ima. 

A  man  of  thirty,  apparently  in  good  health,  received  a  slight  blow 
over  the  chest  in  a  friendly  scuffle.  The  blow  was  slight,  and  yet  it 
seemed  to  touch  a  vital  spot  and  made  him  gasp  for  breath.  It 
was  with  ditGcully  that  he  reached  home  and  for  two  weeks  he  seemed 
upon  tlie  verge  of  a  pcnumorua.  A  month  later  he  was  still  unable 
to  work  and  an  examination  at  this  time  revealed  grave  organic  le- 
sions of  the  heart.  It  was  greatly  dilated  and  not  a  single  valve 
seemed  to  be  performing  its  function  fully.  In  spite  of  rest  and  treat- 
ment, his  condition  gradually  grew  worse,  and  in  six  months  he  died 
with  a  general  anasarca.  We  must  consider  that  the  heart,  as  well 
as  other  organs,  is  liable  to  conlusicM  and  tliat  from  such  injuries 
acute  endocarditis  may  result. 

In  groMT  (OHiHsions,  such  as  crushing  injuries,  it  is  rupture  of  the 
lung  which  is  alwa>'s  to  be  feared  and  which  is  usually  evidenced  by 
a  brge  hemothorax.  It  must  always  be  remembered  that  such  an 
injury  may  occur  without  fracture  of  the  ribs  or  sternum. 

Lcjars  cites  the  case  of  a  boy  eleven  years  of  age,  whose  chest  was 
run  over  by  a  wagon.  He  arose  immediately  after  the  accident,  but 
fell  again  imcoosdous,  with  blood  pouring  from  mouth  and  nostrils. 
Tilts  hemorrhage  did  not  long  persist,  but  on  the  fourth  day  the  tem- 
perature rose  and  he  was  taken  to  the  hospital.  His  condition  was 
alarming,  tlie  pulse  weak  with  a  rate  of  104,  his  face  cyanused  and 
the  dyspnea  intense;  hts  heart  was  displaced  to  the  right,  and  on  the 
left  side  were  the  signs  of  mitrked  liemo-pneumothorax.  A  puncture 
removing  t8o  G.  of  the  exudate  gave  but  temporary  relief.  The 
pulse  continued  to  grow  weaker  and  the  dyi^nea  more  intense,  and 
an  urgent  intervention  was  indicated.  The  pleura  was  opened  and 
the  lung  found  retracted  toward  Ihehilum.  In  the  upper  1ob«  a  tear 
was  found,  7  cm.  long,  and  running  upward,  and  backward  from  the 
cardiac  incisure.  The  wound  gaped  freely.  The  limg  was  drawn 
into  the  opening  in  the  cheat  wall,  and  tlie  pulmotvary  wound  repaired 

I      with  five  sutures  ot  silk  which  included  considerable  tissue  to  prc^'ent 
their  pulling  out.     The  coaptation  was  perfected  by  a  feti  %viv<^^'^ 
sutures.    The  upper  lobe  was  sutured  to  tixe  \iint\«ft  *cA  v  \»s&- 
ponade  with  gaujie  completed  the  oi>eraU(«i. 
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Th«  outcome  was  unfortunate,  (or  death  occurred  on  the  secon<l 
day,  but  the  autopsy  found  the  lips  of  the  lung  wound  well  a({gluti- 
nated.    There  was  no  costal  fracture. 

The  symptoms  of  rupture  of  the  lungs  are  tlte  same  wheUier  a  ril) 
be  broken  or  not:  hemo-pneumothorax,  abundant  and  increasing;  a 
spreading  einphyiema;  symptoms  of  grave  anemia;  lo  all  these  may 
be  added  more  or  less  quickly,  the  symptoms  of  pleural  infection. 

The  IrealmtHl,  except  in  the  cases  of  extreme  urgency,  must  be  con- 
servative and  expectant.     Shock  must  be  combated,  the  patient 
kept  absolutely  quiet,  and  the  dyspnea  relieved  by  the  sitting  posture,      1 
and,  if  possible,  by  inhalations  of  oxygen.  ' 

The  anemia  can  be  relieved  by  injections  of  unall  quantities  of  nor* 
mal  salt  solution  frequently  repeated. 

A  puncture  will  partly  empty  the  pleural  cavity,  alTording  great 
relief;  and,  eventually,  the  remaining  exudate  will  be  absorbed. 

It  may  happen  that  after  two  or  three  da)'s  the  symptoms  will 
improve. 

But  in  the  worst  cases,  where  the  dyspnea  is  progressive  and  menac- 
ing, and  the  hcArt  rapidly  growing  weaker,  the  responsibility  cannot 
be  shifted.  It  ts  indicated  to  operate  at  once,  to  open  up  the  thorax 
and  repair  the  tear  in  the  lung,  to  do  an  urgent  thoracotomy  (see 
page  4S8). 

OPEN  WOUNDS  OF  THE  THORAX  ^^ 

IfoH-pettftraling  viounds  of  the  chest  wall  are  of  slight  significance 
and  are  to  be  treated  on  general  principles. 

PeHetraling  wounds  of  the  thorax  dcri\'e  their  »gnificancc  from  the 
p&rtlcular  viscera  and  vessels  which  may  happen  to  be  involved.  On 
the  cUoical  basis,  then,  these  wounds  may  be  divided  into  three 
dasses:  ] 

A .  Wounds  which  involve  the  pleura  or  long.  i 

B.  Wounds  which  involve  the  diaphragm. 

C.  Wounds  which  involve  the  pericardium  and  heart. 


A.    WOUNDS  or  TUC:  PLlCtTKA  AND  LUNO 
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In  whatever  manner  the  wound  may  be  inflicted,  there  are  three 
e/ements  of  danger:  Acniorrfaage,  asphyxia,  and  infection.    These  are 
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the  factors  which  vrill  determine  the  line  of  trestment,  aitd  without 
soDM  urgent  indication  from  one  of  these  sources  the  treatment  must 
be  conservative.  There  are  many  things  which  stand  in  the  way  of 
radical  procedures  such  as  are  employed  in  the  case  of  abdominal 
wounds.  In  the  first  place,  the  operative  lechnic  is  cjifficult;  there  is 
a  marked  disturbance  of  respiration  following  free  access  of  air  to 
the  pleural  cavity;  the  exact  location  of  the  lung  lesion  cannot  often 
he  determined;  and,  finally,  there  U  always,  as  Lej%r»  remarks,  so 
much  guesswork  in  the  prognosis,  that  wc  arc  constrained  togix-cthc 
patient  the  benefit  of  the  doubt  and  leave  the  case  to  take  its  natural 
course. 

It  is  best  to  ]>roceed  in  this  wise:  If  the  ca.<e  ts  seen  from  the  first, 
supervise  the  transportation.  Too  much  importance  cannot  be  at- 
tached to  the  dangers  of  rough  hftiiclting.  As  ha»  been  said  elsewhere, 
the  nearest  shelter  IS  the  best.  Cutaway  tbc  clothing,  scrub  the  skin 
adjacent  to  the  wound,  and  wash  out  the  wound  itself  with  alcohol  oi 
sterile  salt  solution.  If,  on  opening  the  lips  of  the  wound,  a  bleeding 
point  is  seen,  catch  it  up  and  hgulc. 

If  there  is  oozing  from  tlie  depths,  it  is  best  to  disregard  it  for  the 
presenL  This  constitutes  the  primary  intervention  except  for  such 
suturing  as  may  be  required. 

Apply  a  dresdng  of  sterile  gauze,  plain  oi  soaked  in  collodion. 
Cover  this  with  a  layer  of  abnorhent  cotton  and  apply  a  firm  bandage 
encircling  the  whole  chest.  Place  the  patient  on  bis  back  with  the 
bead  and  shoulders  slightly  elevated.  Absolutely  prohibit  conver- 
sation and  movement  of  any  kind;  and,  in  the  meantime,  keep  the 
patient  under  close  surveillance. 

In  general  terms,  then,  the  treatment  of  any  ordinary  open  wound 
cf  the  chest  involving  the  lung  and  pleura  is  to  be  summed  up  in  two 
woitb,  immediate  occiushn  and  immobUhalion, 

But  there  arc  conditions  which  demand  immetliale  iniarentUn, 
These  are  acute  anemia  or  asphyxia,  which  may  follow  hemorrhage, 
edctemal  or  internal;  and  hernia  of  the  lung. 

Exiernai  ketwnhafe  may  follow  any  extensive  wound  of  the  chest 
wall,  welling  up  from  itsdq>thsor  flowingby  spurts  during c\.\>\vb>AUv\, 
If  thcie  is  no  hcinoplysis,  it  may  be  inlerteiY  iViaX.  x^i  Vk\%  ^^  "t**- 
wounded;  but,  in  any  event,  the  first  Irtalmtivl  nvMA\>t  ^ATto.<:i.^ap 
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ward  the  interco&tals  and  internaJ  niammary.  It  may  be  tliat  a  tem- 
poraiy  hcmostasis  will  be  necessary,  and  the  tamponade  described  on 
pftge68,  will  be  indicated. 

The  definite  hemostasis  requires  a  free  enlargement  of  the  wound. 
li  pressure  mafle  against  tlic  lower  border  of  the  rib  by  an  aseptic 
finger  introduced  through  the  enlarged  wound  causes  cessation  of 
hemorrhage,  it  is  certain  that  it  is  an  intercostal  artery  that  is  at 
fault.  Il  may  be  difficult  to  clamp;  it  may  be  necessary  to  resect  a 
fib,  or  to  detach  the  periosteum,  whieh  will  carry  the  artery'  with  it. 
A  curved  needle  threaded  with  catgut  is  then  carried  around  the 
artery.  'I'he  ligature  is  tied  and  the  hemorrhage  thus  controlled. 
The  ioternal  mammary  may  require  ligation  above  and  below  iht 
wound. 

Intrrnol  htmorrhaf,e  b.  in  cver>'  way  more  serious,  for  to  the  anemia 
is  added  the  asphyxia  which  follows  the  compression  of  the  lung. 

The  patient  is  pale,  anxious,  with  cold  extremities,  weak  pulse,  and 
sighing  reiipiration,  the  chest  wall  bulges;  the  normal  resonance  and 
vesicular  murmur  are  altered;  in  short,  there  are  all  the  signs  and 
symptoms  of  an  increasing  hemothorax  or  he  mo- pneumothorax. 

But  even  in  the  presence  of  these  grave  symptoms,  il  is  by  no  means 
always  indicated  to  operate.  One  must  be  content  lo  rqialr  the 
wound,  occlude  and  immobilize,  and  watt  awhile. 

But  wheti  the  wound  is  followed  by  an  immediate  and  complete 
hemothorax,  or  when  the  symptoms  and  agns  point  to  a  rapidly  ap- 
proaching fatality,  one  must  stand  by  with  fo1dc<l  hands  and  see  the 
end  come,  or  operatt;  for  there  is  nothing  else  of  any  use.  An  urgent 
thoracotomy  must  be  done. 

Hernia  of  the  lung  is  rare.  The  tumor  is  of  variable  size  and  b  at 
first  crepitant,  but  mpidly  darkens  and  becomes  hepatizcd. 

The  indications  for  treatment  depend  upon  the  time  whicJi  has 

elapsed  and  upon  the  condition  of  the  tumor     If  the  wound  is  recent 

and  the  lung  intact,  the  hernia  must  be  reduced.     Be^n  by  a  careful 

I         disinfection  of  the  wound.     Cover  the  tumor  with  an  aseptic  com- 

'        press  and  tuck  its  edges  under  the  whole  circumference  of  the  wound. 

A  steady  pressure  over  the  central  portion  of  the  tumor  will  expel  the 

Lair  little  by  little;  and,  by  reducing  its  volume,  favor  (he  rocluction  o( 
eAe  lumor. 
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I         The  compress  is  to  be  Icfl  until  the  skin  wouiul  is  partiully  sutured,         i 
'     since  by  that  means  one  may  prevent  the  sudden  pneumothorax 

which  sometimes  follows  reduction.  ( 

It  the  lung  has  been  wounded,  it  must  be  repaired  by  suture,  or  by 
I     ligation  and  resection  before  lieing  reduced.  j 

I  If  tome  time  h<ts  eUtpted,  it  Is  ns  uii!.afe  to  reduce  it  as  to  reduce  a  ' 

doubtful  bcmlatcd  gut. 

Lcjars  insists  upo»  retecttoii  with  the  ihermccautery.     Around  the         1 

ba&e  of  the  tumor  pass  a  ligature  threaded  on  a  blunt  needle.     By         j 

tying  the  ligature,  a  pedicle  is  formed  which  is  to  be  amputated  with         j 
f      the  thennocautery.    The  stump  is  carefully  disinfected  and  reduced,  ' 

iLbc  chest  waU  repaired,  and  drainage  instituted.  i 

Finally,  in  the  case  where  llie  tumor  ji  already  gatfgr^H^us  and 
sloughing,  it  is  necessary  to  limit  the  treatment  to  antisepsis,  leaving  jl 

the  slough  to  detach  itself,  and  hajiptly  a  cure  may  follow  such  spon-         ' 
taneous  amputation.  t. 

Axtcll  reports  a.  case  of  open  wound  of  the  chest  which  illustrates  1 

what  tlie  doctor's  patience  and  nature's  efforts  may  accomplish  in  ; 

I     conditions  apparently   most   desperate.    (American  Jour,   Surg.,         ' 
Feb..  1909).  f 

A  shingle  sawyer  of  twenty-eight,  robust  and  muscular,  fell  agunat 
•  great  circular  saw  revolving  many  thousand  times  per  minute. 
'     Sections  of  the  second,  third,  fourth,  iifth  and  sixth  ribs  were  cut 
I     away,  these  segments  var)-inx  in  length  from  i  inili  at  the  second  to 
I     3  inches  at  the  fourth  and  fifth  .ribs.    The  costal  pleura  was  com-        1' 
I      plt-tcly  de*l  roved  over  the  seat  of  the  greate<tl  injun,-.    The  lung  and         | 
'      pericardium  «-en;  exposed.    There  was  one  ]>uncture  of  the  lung 
from  which  the  mir  bubbled  an<l  emphysema  followed.    AD  the  intcr- 
I      costal  arteries,  veins,  and  ncrxcs  in  the  injured  area  were  severed. 
I      The  pectoralis  major  was  completely  separated  from  the  clicst,  and  a 
part  of  the  pectoralis  minor.    The  wounded  man,  thrown  from  the 
saw,  fell  face  downward  into  a  dust  pile  and  the  whole  exposed  sur- 
I      face  of  the  wound  was  filled  with  sawdui>t  and  grease. 

Uc  wafi  carried  to  the  hospital  and  attempt  made  to  repair  the 
'      damage.     "Over  4Sospiculae  (rf  wood  fiber  were  picked  out  ^vtct  "o.-^ 
piece  from  the  chest  cavity  and  the  surface  ol  Wt\\it\^.    ^t:xws\ 
large  ]umps  of  greasy  dust  were  removed  irom  t\\e  Atv^V  o\  vVt  <^v«.N. 
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cavity."  All  diengged  edges  of  the  costal  ptcura,  skin,  and  muscles 
were  Lnmmed  awty.  The  jaggeH  nod  uneven  ends  of  the  severed 
ribs  were  cut  off  smooth  in  order  to  bring  the  periosteum  over  them. 
To  take  the  place  ol  the  co;tla]  pleura  destroyed,  a  flap  was  stripped 
oR  the  pcctoralis  major  from  near  it&  attachment  to  the  humerus; 
left  attached  near  the  free  end  of  the  divided  muscle,  it  was  turned 
forward  toward  Iho  sternum  and  sutured  to  its  margin,  to  the  inter- 
costal muscles,  and  the  periosteum  of  the  stumps  of  the  ribs.  The 
severed  muscles  were  drawn  together  by  cable  sutures  and  the  sldn 
flap  drawn  into  place  and  incompletely  sutured.  Ample  drainage 
was  installed.  The  inter\'e:ition  consumed  several  hours,  something 
like  180  sutures  and  ligatures  being  required.  The  cmphj-sema  was 
enormous  at  fir^t,  extending  from  the  sculp  to  the  knees,  but 
disappeared  after  fortj-eight  hours.  At  the  end  of  six  weeks  the 
patient  had  practically  recovered  without  adhe^-ions  or  restriction  of 
the  lunf(. 

B.   WOmjDS  AT  TMJt  BASE  OF  TIIK  THORAX 

Wounds  Hi  the  base  of  the  thorax  require  a  separate  consideration, 
for  the  reason  that  both  the  llioracic  and  abdominal  cavities  oiay  be 
involved  through  wounds  of  the  diaphragm. 

It  must  be  remembered  that  the  diaphragm  corres]ionds  to  the  Iflvd 
of  the  fifth  rib  in  the  right  nipple  line,  and  to  the  level  of  Uic  sLuth  rib 
in  the  left 

In  etab  or  gunshot  wounds,  the  lung  on  the  one  hand,  and  tbo 
stomach,  intesline,  spleen,  and  liver  on  ihc  other,  may  be  wounded 
simultaneously;  so  that,  compared  with  the  thoracic  wounds  just 
considered,  those  at  theba.sc  are  much  more  complicated  with  respect 
to  progoosis,  diagnosis,  and  treatment. 

These  wounds  at  the  base  of  the  thorax  involving  the  diaphragm, 
will  nearly  alwaj's  present  an  omental  hernia.  It  is  often  ncccssarj-, 
after  enlarging  the  thoracic  wound  by  resecting  a  rib  or  forming  a 
costal  flap,  to  resect  the  protruding  omentum;  and,  at  the  moment  of 
reduction  of  the  stump,  one  may  have  an  unobstructed  view  of  the 
wound  in  the  diaphragm.  If  blood  oozes  from  it,  there  is  abundant 
evidence  of  a  wound  of  an  abdominal  viscus.  If  there  is  no  bleeding, 
/a/rtfducea  Soger  through  the  opening  in  the  diaphragm  and  examJoe 
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the  stomach  and  adjacent  stnicturc&.  If  no  injury  is  found,  and  the 
examining  finj^cr  is  not  covered  with  blood,  proceed  at  once  to  repajr 
the  diaphragm. 

A  curved  needle  is  beat,  and  interrupted  sutures.  If  there  are 
wounds  ol  the  abdominal  viscera,  they  may  possibly  be  repaired 
tbnmgh  the  phrenic  wound;  and,  in  fact,  if  at  all  possible,  it  is  the 
method  of  election.  By  this  route  one  may  readily  reach  the  convex 
surfaoe  of  the  liver  on  the  right  side,  or  on  the  left  the  greater  curva* 
ture  of  stomach. 

Still,  U  the  exploration  is  difficult,  if  the  bleeding  is  abutidant,  It  is 
better  to  lose  no  time,  but  to  do  a  median  laparotomy  at  once,  gaining 
additional  room,  if  iiece«<ary,  by  a  transverse  incifjon,  following  the 
costal  arch.  Subsequently  the  wound  io  the  diaphragm  may  be  re- 
paired through  the  thoracic  opening. 

Ludlow,  of  Cleveland  (Annals  of  Surgery,  June,  1905),  reports  a 
case  which  illustrates  this  subject  and  cxcmpUfiics  the  treatment  in 
general. 

The  patient  had  received  two  stab  wounds  in  the  left  side,  inflicted 
with  a  Ciindy  maker's  knife  which  had  two  blades  set  in  a  heavy 
handle.  One  wound  entered  at  the  ninth  interspace  in  the  axillary 
line,  and  through  it  protruded  omentum.  The  blade  had  entered  the 
chest  wall  obliquely  and  the  skin  acted  as  a  %-alvc;  but,  when  the 
skin  was  retracted,  the  air  rushed  in  and  out  of  the  plcurul  cavity  with 
each  res])iration.     The  hemorrhage  from  the  wound  was  slight. 

The  second  wound  was  situated  directly  below  the  first  in  the  elev- 
enth inlcrpsace.  Omentum  protruded  from  this  wound  aUo,  and  the 
bleeding  was  slow,  but  apparently  increasing. 

Operation. — Ether  anestliesia;  a  careful  cleansing  of  the  field.  A 
digital  examination  rc\'ealcd  the  fact  that  the  upper  wound,  travers- 
ing the  pleural  cavity  wilhoui  injury  to  ihe  lung,  had  perforated  the 
diaphragm.  The  finger  passed  through  these  wounds,  met  the  finger 
of  the  other  band  passed  through  the  lower  wound,  in  the  abdominal 
cavity. 

The  lower  wound  was  enlarged,  revealing  an  active  hemorrhage 
from  the  spleen.  The  cut  surfucc  of  the  spleen  was  pulled  wv\n  *v<: 
wound  and  a  spurting  artery  clamped.    The  sp\«i*t  'NOMTi^  "w*^ 
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4  cm.  in  length  and  extended  almost  through  the  substance  of  the 
organ. 

The  cut  surfaces  were  brought  into  apposition  by  mattress  sutures 
of  plain  catgut  No.  3,  on  a  curved  round  needle.  This  controlled 
the  hemorrhage.  Neither  by  palpation  or  inspection  could  any 
wound  oi  the  stomach  or  intestines  be  found.  The  diaphragm  was 
then  repaired  with  chromic  gut  No.  3.  The  operation  was  accom- 
plisbed  without  the  resection  of  a  rib.  A  small  cigarette  drain  was 
left  in  both  wounds  and  the  external  wound.i  sutured.  The  week 
following  the  operation  there  was  some  discharge  of  blood  and  d^ 
bri»,  but  no  active  hemorrhage.  The  recovery  was  uneventful  and 
com  pie  I  e. 

Wounds  of  the  diaphragm  of  whatever  form,  perforations,  or  rup- 
tures due  to  crushing  injuries  to  the  chest,  are  likely  to  be  the  site  of 
hcrnJK. 

Especially  in  the  latter  class  of  injuries,  must  one  be  on  his  guard 
[or  this  injury.  Somctimi-s  there  are  certain  signs  which  point  at 
once  to  the  presence  of  a  diaphragmatic  hernia;  the  displacement  of 
the  heart,  the  bulging  of  the  lower  intercostal  spaces,  and  the  presence 
on  au.Hcuttation  of  sounds  which  in  no  way  reiemble  the  veucular 
murmur.  In  these  cases,  it  is  best  to  open  up  the  eighth  intercostal 
^Mce  and  resect  the  ninth  rib,  which  will  usually  give  a  free  access  to 
the  site  of  injur]', 

C   WOUNDS  or  TH8  PKRICAXDItlH  AND  UEAXT 

Not  every  precordial  wound  will  reach  the  heart.  Such  a  wound 
may  be  followed  only  by  a  slight  emphysema  and  is  to  be  treated  by 
Meptic  occlusion. 

If  the  wound  has  actually  penetrated  to  the  heart,  death  is  usually 
so  rapid  (hat  no  measure  or  relief  can  be  considered.  If  it  is  a  gun- 
shot wound,  death  results  from  shock  and  hemorrhage;  if  it  is  a  stab 
or  punctured  wound,  vhock  plays  a  very  minor  part.  It  is  not  very 
likely  that  any  small  size  stab  wound  of  the  hc^rt  interferes  at  once 
seriously  with  the  bean's  action,  unless  tt  involves  the  "coordination 
center,"  which,  it  is  claimed,  lies  in  the  upper  third  of  ihe  inter-ven- 
tricular groove. 
f/f/ie  tt-oand  ia  the  pericardium  be  smalV  01  \^\e-Uke,  the  blood  is 
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Tctaincil  within  the  cavity  and  the  constantly  increasing  Intra-peti- 
cardial  pressure  ellects  the  softer  and  mnre  yielding  oi  the  structures 
withio  the  sac — viz.,  the  pulmonary  veins  and  the  descending  vciu 
cava  and  the  auricles;  in  thia  manner,  tlic  venous  current  to  the 
auricles  is  cut  oS  and  ihc  agitated  heart  works  to  no  purpose.  The 
sense  of  oppression,  the  cyanosis,  and  venous  engorgement  all  bear 
witness  to  the  compression  <A  the  auricles.  In  the  meantime,  the 
pube  grows  miserably  weuk  and  rajiid;  the  apex  Iwal  is  lost,  the  heart 
sounds  are  muffled,  the  pericardial  dullness  is  augmented,  and  the 
thoracic  wall  bulged.  In  this  rnunn^  from  "heart  tunponade," 
death  soon  ensues.  If  the  wound  in  the  pericardium  is  large  and  the 
pleura  opened,  the  hemorrhage  rapidly  fills  the  plc-ura  pro'hiclng 
hemothorax,  scarcely  less  distrosinR  than  the  bemo-pericardium. 

If  the  opening  in  the  thoracic  wall  is  free,  the  hemorrhage  is  ex- 
ternal; the  blood  spurts  from  the  woundorwelUupcontinuou.ily,un- 
conuolled  by  prcs.^ure  or  ocdu«on,  and  death  easues  from  hemor- 
rhage, simply. 

In  sfHte  of  all  this,  however,  a  wound  of  the  heart  is  not  to  be  con- 
»dcxcd  as  inevitably  fatal  and  be)-ond  surgical  skill.  The  number  of 
reported  cases  saved  by  timely  intervention  is  constantly  increasing 
and  will  increase  all  ihcmorcrapidly  as  tJmcgocsby.  Any  wound  of 
the  heart  sufficiently  targe  u>  produce  hemorrhage,  whether  externa) 
or  internal,  is  potentially  fatal. 

The  only  meastire  of  relief  is  operation.  The  pericardium  is  to 
be  exposed  and  opened,  the  heart  relieved  of  pressure,  and  the  wound 
rq>aired. 

'I'hc  question  arises  as  to  how  late  an  operation  may  be  undertaken, 
but  this  cannot  be  answered  by  a  general  formula;  as  long  as  there 
is  life,  there  is  hope  in  skillful  intervention.  In  the  cases  reported, 
the  great  majority  were  operated  not  later  than  six  hours  after  the 
injury. 

Regarding  the  location  of  the  wound  in  the  heart,  the  right  and 
left  sides  are  injured  with  equal  frc(|UGncy,  but  the  ventricles  are  in 
much  greater  danger  than  the  auricle  in  the  proportion  of  seventeen 
to  one  (Vaughn).  The  external  wound  may  be  located  o\<:t  ^.w^ 
intercostal  qiaco,  but  the  great  majority  wiU  boiouQ&\n\>^«V(:>^'^'^% 
iiflh,  and  third  in  order  of  frequency. 
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Vaughn,  who  has  carefully  studied  the  statistics  of  operations  for 
these  injuries,  and  who  reports  bis  second  successful  case  of  suture  of 
the  heart  (J.  A.  M.  A.,  Feb.  6, 1909),  offers  the  following  conclusions: 
that  there  is  no  longer  any  question  as  to  the  propriety  of  the  opera- 
tion, but  thai  its  morulity  is  probably  the  same  as  it  was  twelve 
years  ago  when  the  operation  was  first  introduced.  Probably  little 
nore  can  be  done  to  prevent  death  from  hemorrhage,  but  the  pre- 
vention of  the  great  cause  of  death  following  tJic  operation,  infection 
of  the  pericardium,  remains  a  surgicM  problem  yet  to  be  solved. 
The  principles  of  asepsis  and  drainage  as  applied  to  the  operation,  are 
yet  to  be  more  carefully  worked  out. 

This  summary  still  holds  good  at  this  later  date  except  that  there 
b  disposition  to  extend  the  indications  (or  operation  to  those  cases 
in  which  the  nature  of  the  wound  presupposes  heart  injury  but  in 
which  the  classical  symptoms  have  not  ycc  developed,  l-'or  it  is 
oertaiD  that  heart  "lamponnadc"  with  its  concomitant  clinical  pic- 
turc  is  often  delayed. 

An  example  is  in  mind. 

A  negro  was  brought  to  the  City  Hospital  with  a  stab  wound  in  the 
fourth  intercostal  space  about  halfway  between  the  sternal  border 
and  the  nipple  Unc.  His  condition  w.is  good  except  that  he  had  oc- 
casional slight  attacks  of  dyspnea;  pulse  100,  respiration  34.  In  the 
course  of  two  or  three  hours  his  symptoms  had  slightly  but  percepti- 
bly grown  worse.  He  refused  operation.  From  that  time,  hour  by 
hour  the  heart  dullness  increased,  the  heart  sounds  altered,  the 
radial  pulse  weakened  the  dyspnea  became  more  distressing  and 
finally  after  thirty  hours  be  died. 

The  autopsy  revealed  a  small  wound  of  the  right  ventricle.  The 
only  hemonhage  was  witliin  the  pericardial  sac. 

An  operation  at  the  time  of  admission  or  a  few  hours  thereafter 
would  have  been  performed  under  very  favorable  circumstances  and 
almost  certainly  would  have  saved  the  man's  life. 

On  the  other  side,  Wagner  reports  a  stab  case  presenting  all  the 
signs  of  injury  to  the  heart  which  an  operation  proved  to  be  intact, 
although  blood  had  .tccumulaied  within  and  around  the  pericardium. 
The  man  would  undoubtedly  have  recovered  without  operation  bul 
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the  case  would  have  f;one  on  record  as  one  recoveriiif;  from  stab  of 
heart  under  conservative  treatment. 

Arx  reports  a  case  in  which  tlie  [>ain  and  pliysical  signs  pointed  to 
injury  to  the  diaphragm  and  liver,  but  a  laparotomy  proved  them 
to  be  intact.  The  heart  was  exj^oi^^d,  revealing  a  hole  in  the  right 
ventricle  far  under  the  sternum.  When  the  pericardium  was  opened 
and  the  clots  released  the  heart  improved  at  once.  In  this  case  the 
heart  wound  was  not  sutured  but  was  covered  with  a  strip  of  gauze 
which  was  brought  out  through  the  closely  sutured  wound.  The 
pulse  kept  between  So  and  88  and  the  temperature  remained  normal. 
Arx  remarks  that  thiS^f^  emphaEtzcs  the  value  of  proper  drainage 
(J.  A.  M.  A.,  Aug.,  1913) 

A  number  of  cia^  ot  needle  punctures  of  the  heart  have  been 
reported.  About  60  per  cent,  die,  the  rejiult  of  inlrarpericardial 
L    hemorrhage  occurring  within  ten  da>'s  of  the  accident. 
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I.  Contuuons.     II.  Wounds. 

I.  Contusions  c^  the  abdomen  occur  in  many  ways;  thiy  may  be 
the  result  of  severe  blows,  the  kick  of  a  horse,  from  fall*,  or  from  the 
crush  of  heavy  whci^s  of  vehicles.  The  gravity  of  such  an  injury  is 
proportionate  to  the  amount  of  visceral  injury,  but  this  isoften  not 
apparent  from  the  first. 

Whether  the  viscera  are  injured  or  not,  there  is  always  some  degree 
of  shock.  In  ihc  first  hours  following  the  injury,  in  the  doubtful 
cases,  the  therapcusis  must  be  limited  to  the  treatment  of  sltock. 
If  transportation  is  necessary,  it  must  be  done  with  the  greatest  care. 

Once  ihe  patient  is  placed  in  bed,  his  clothing  must  be  removed, 
his  head  lowered,  the  extremities  kept  warm,  and  repealed  injections 
of  norma)  salt  solution  or  adrenalin  made,  as  the  character  of  the 
shock  indicates. 

In  the  meanlime,  ihe  case  is  to  be  studied  and  it  Is  to  be  decidetl 
whether  or  not  there  is  a  rupture  of  an  or%aH,  or  other  source  of  hem- 
orrhage. 

The  responsibility  is  a  heavy  one,  for  an  intctiva\'m'^\irj  «v  w\otJ».*A 
or  discovwed  too  late,  is  likely  to  result  in  death.    "VVtft  'p*^*-^'^  ^^"^ 
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rapidly  recover  ftotn  ihc  shock,  but  ihis  by  no  means  proves  the 
abticnce  of  a.  visceral  hurl. 

In  the  tjTjical  case  of  grave  injury,  the  symploms  ol  shock  are  only 
temporarily  relieved  by  the  injeclions;  rallier,  llicy  are  shortly  re- 
placed by  those  of  internal  hemorrhage.  The  pulse  rcmiuns  small 
and  (retiuciit,  the  skin  cold,  the  face  anxious  and  drawn.  Tlie  ahdo* 
men  is  distended,  and  tender  to  the  least  pressure,  especially  in  the 
Mine  of  direct  injury.  There  may  he  dullness  in  the  flanks.  There  'a 
no  escape  of  (ta-i  from  tlie  bowels,  or  passage  of  urine.  The  patient 
is  restless  and  frequently  sighs,  and  seems  to  realize  his  impending 
fate.  r » 

In  such  a  case,  the  indications  arc  plain.  There  can  be  no  excuse 
for  delay,  for  awaiting  the  signs  Uiat  can  only  be  those  of  beginning 
peritonitis.     Prepare  for  an  immediate  laparotomy. 

But  suppose  the  case  is  not  accom))anie(l  by  the  typical  symptoms. 
How  shall  we  determine  in  two  or  three  hours  whether  or  not  there  b 
a  grave  lesion?  A  conclusion  must  be  reached  from  the  study  ol  two 
factors:  (a)  the  pulse,  and  (b)  abdominal  tension. 

(aj  The  pulse,  disturbed  at  first  by  the  shock,  rapidly  approaches 
the  normal  perhaps,  hut  witliin  a  half  hour  or  sooner,  it  can  be  deter- 
mined that  it  is  getting  weaker  and  more  rapid.  Such  a  change  is 
particularly  indicative  of  hemorrhage.  If  there  is  any  discrepancy 
between  the  pulse  and  temperature,  Lcjars  insists  that  the  former  is 
the  safer  guide,  for  a  subnormal  temperature  resulting  from  shock 
may  persist  long  after  the  other  symptoms  have  disappeared. 

{b)  The  ab<lunicn  may  or  may  not  be  swollen,  but  over  ihe  site  of 
the  injury  the  abdominal  muscles  soon  begin  to  grow  rigid,  and  resent 
the  least  touch,  under  which  they  may  be  felt  to  contract  and  ^tiJTeii. 
This  rifpdity,  localised  at  first,  tends  to  spread  and  include  the  entire 
abckmen. 

The  tension  is  usually  augmented  by  progrestive  meteorism,  which 
is  also  at  lirst  localized,  but  rapidly  becomes  gencraL 

DuUness  in  the  llank.<t  is  a  valuable  sign  when  present,  but  its 
sbscDCc  settles  nothing.    It  may  be  masked  by  the  distended  stom- 
ach and  intestine;  again  the  blood  may  not  collect  in  the  iliac  fossa, 
but  may  flow  directly  into  the  pelvic  cavity,  especially  if  the  hemor- 
rA^ge  is  oa  the  Je/t  tide  of  the  niet«ntery. 
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Tbcse  modifications  of  puUc  and  temperature,  of  abdarainat  tender- 
ness and  tension,  must  be  taken  as  sufficient  indication  for  urgent  in- 
tervention; for  tlic  proRittKiis  does  »ot,  in  reality,  depend  more  upon 
the  nAture  and  multiplicity  of  ihc  visceral  lemons  than  upon  the  time 
of  intervention,  for  every  hour  of  delay  adds  to  the  chantes  of  infec- 
tion and  sepsis — clcancnts  which  the  early  operation  may  practically 
eliminate. 

Another  c*'cntuaUty:  The  case  is  not  seen  until  infection  has  fixed 
itself  iqxm  the  peritoneum;  the  pulse  is  weak  and  rapid  and  progress- 
ively growing  worse;  the  temperature  is  subnormal,  the  estremities 
cold;  a  marked  tympanites,  with  pcr&istcDt  vomiting,  perhaps  comes 
oo. 

Then,  indeed,  it  is  late  to  operate — especially  when  that  means  a 
long  and  tedious  laparotomy.  Every  doctor  roust  answer  for  him- 
self the  question,"  Is  it  /oo  UUef"  As  Lcjars  says,  we  must  extend  as 
far  as  possible  the  limits  of  intervention  in  such  cases,  for  it  is  the  last 
resource;  and,  even  thouRh  the  mortality  is  very  great,  the  occasional 
unexpected  recovery  legitimizes  the  operation. 

Who  has  not  had  his  sad  experiences  with  these  cases?  A  single 
example  illustrates  the  subject  of  inlatinal  rupture.  A  laborer  roll* 
ing  a  log  oS  a  vngoa  was  struck  violently  in  Ihe  abdomen  by  the  end 
of  his  lever  caught  by  the  log  as  it  fell. 

He  was  unconscious  for  a  moment  then  arose,  vomited  once  and 
after  a  little  rest  to  get  his  breath  rc:iumed  his  labor. 

After  an  hour  or  so,  however,  he  decided  he  liad  better  go  home 
as  he  began  to  feci  some  pain  in  the  right  iliac  region  where  the  blow 
had  fallen;  six  or  eight  hours  laler  he  called  his  doctor  who  could 
fmd  no  definite  indication  of  any  serious  lesion,  though  the  pain  had 
^rown  very  severe 

The  next  morning  tn-enty-four  hours  later  tlieic  was  some  rigidity, 
some  tympanites,  an  increase  in  the  pulse  rate,  lempeialurc  loi, 
complete  constipation. 

I  uw  him  some  sixty  hours  after  the  accident,  tlis  aspect  was  typ- 
ical of  peritonitis.  He  was  vomiting  bile  with  a  fecal  odor.  Hcwas 
[|uite  conscious  and  cxpicssed  the  opinion  that  he  was  done  tot  unksa 
surgery  held  out  some  hope. 

He  lived  far  out  ia  the  country  and  iL  was  maudiaV  \.^iav\«.  •««;^ 
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not  live  through  the  jouraej'  lo  a  hospiuL  Hu  kiidien  wu  hurriedly 
converted  into  an  operating  room  and  a  laparotomy  performed.  It 
revealed  two  small  circular  openings  in  the  ileum  dote  lo  the  cecal 
end,  a  small  quantity  o(  the  intestinal  content  free  in  the  cavity  and 
a  general   peritonitis. 

The  whole  operation  did  not  last  forty  minutes  but  the  poor  man 
died  (our  hours  later. 

It  tras  apparent  that  he  bad  suffered  a  coDtosion  of  the  bowel  and 
that  subsequently  the  two  small  sloughs  had  occurred  and  this  se- 
quence accounted  for  the  abseiKe  of  hemorrhage  and  the  small 
escape  of  intestinal  fluids. 

Maurice  Kahn  emphasises  the  neces^ty  of  early  diagnosis  of  in- 
testinal rupture  and  discusses  in  detail  the  aids  thereto;  the  part 
which  each  symptom  and  sign  should  haw  in  this  determination: 
Shock,  pain,  tcndcnicss,  rigidity,  vomiting,  circulation,  respiration, 
temperature,  facial  CKprattoo,  loss  of  liver  dullness.  He  concludes 
that  if  we  have  the  persistence  for  a  few  hours  of  the  initial  symptoms, 
especially  of  rigidity  and  pain  we  arc  justified  even  in  the  absence  of 
other  symptoms  in  urging  an  exploratory  operation.  (J.  .\.  M.  A., 
March  7,  1914.) 

Rupturt  eftht  liter  in  addition  to  the  indications  already  discussed 
may  have  some  special  features. 

In  the  &rst  place  whatever  shock  there  may  be  is  early  displaced 
by  S]nnptom$  of  bemofrhage. 

The  pube  may  be  abnormally  slow  by  reason  of  bite  absorption ;  and 
the  pain  is  definitely  localized  in  the  ri^t  hypocbondrium. 

Much  more  frequently  the  tear  involves  the  right  lobe. 

Rupture  of  Ike  spleen  produces  neither  the  shock,  the  abdominal 
tension,  nor  the  early  peritonitis  which  follow  rupture  of  the  other 
viscera.  Hemorrhage  is  the  main  feature  and  the  severity  of  the 
symptoms  are  in  proportion  to  the  \iyfA  of  blood  and  usually  this  de- 
pends  upon  the  extent  of  the  laceration.  However,  even  a  small  cut 
at  the  hilum  might  produce  eaHy  and  urgent  symptMUS.  (See 
also  laparotomy   for   traumatism.) 

n.  \Vouh4j^iJ  the  Abdomen. ' — Clinically,  these  (all  into  two  groups, 
(a)  those  in  which  there  is  doubtful  perforation  of  the  peritoneum, 

'For  guDshot  wmunii,  see  pnce*  151  and  i^i. 
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«nd_(b)  those  in  wKich  pcxforation  of  the  peritoneum  is  quite 
obvious. 

^a)  Th«  patient  prcscots  himself  with  a  wound  of  the  abdominal 
parictes,  of  doubtful  depth.     It  is  easy  to  dclennine,  once  for  all, 
whether  the  peritoneum  has  been  perforated  (and  upon  that  the 
prognosis  <lepends)  by  [ta^ng  a  probe  or  grooved  director.     liut  one         L 
should  certainly  do  Dothing  of  the  kind.    There  b  a  definite  mode  of         i 
examination  lo  which  one  must  rigidly  adhere. 

Begin  by  a  hurried  inquiry  into  tlie  circumstances  of  the  injury, 
and  the  character  of  the  weapon.  Disinfect  the  hands  for  an  opera- 
tion. Finally  scrub  and  disinfect  the  abdominal  walls.  Not  until 
this  is  completed,  is  the  wound  ready  to  be  c.tamined. 

Carefully  separate  the  lips  of  the  wound  with  linger  or  retractors; 
and,  as  you  proceed,  carefully  wipe  each  layer  as  it  is  exposed.  If 
necessary  to  facilitate  inspection,  enlarge  the  wound;  this  will  often 
be  the  case,  especially  where  the  vulnerating  instrument  has  entered 
obliquely. 

DiWding  the  various  layers,  the  peritoneum  is  reached  and  found 
intact;  there  is  no  oozing  from  below  the  level  of  the  muscular  layers, 
and,  if  this  finding  accords  with  the  other  signs  observed,  you  may 
conclude  at  once  that  the  wound  is  non-penelraling.  In  such  a  case, 
carefully  cleanse  the  wound  and  repair  each  layer  separately  by  con- 
tinuous suture  with  catgut;  the  skin  with  silk  or  silkworm-gut; 
cover  with  sterile  gauze,  a  thick  layer  of  absorbent  cotton,  and  a 
firm  abdominal  binder;  and  thus  have  been  taken  the  best  steps 
to  prevent  infection  or  ventral  hernia,  which  is  often  the  result  of 
these  wounds. 

If  the  wound  is  penetrating,  the  mode  of  procedure  depends  upon 
whether  it  is  (a)  a  narrow,  or  (b)  a  large  incised  wound. 

(a)  A  stab  vtmnd  is  the  type— a  thrust  from  a  knife,  dagger,  or 
bayonet.  There  may  be  persistent  oozing  of  blood  alone,  or  blood 
mixed  with  bile  and  urine,  or  "food  producU."  Such  a  mixture  is 
pathognomonic  of  visceral  injury,  but  nothing  can  be  decided  from 
Ita  absence. 

The  persistent  hemorrhage  is  strongly  suggestive  of  scriou?  \(vyj.^ 
to  an  organ,  especially  where  it  coexists  with  a  l&diiv^  v^^^^i  V'^'*^  • 
tympanites;  ai7rf/:«r''''''y  and  '«ndcrcessof  t\ieWl\y  «a.\V,-vcvV!(«-'Bl»- 
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sencc  of  fill  these  signs  gives  no  assuritnce  of  the  absence  of  a  visceral 
injury. 

In  any  event,  then,  an  explarotory  laparotomy  is  indicated:  for  only 
by  that  means  cau  one  assure  hinuelf  of  the  conditions.  Ordinarily, 
the  wound  itself  is  enlarged  for  the  purpose  of  exploriilion,  but  in  the 
case  of  more  than  one  wound,  or  when  the  abdominal  walls  are  very 
thick,  it  may  be  advantageous  to  resort  at  once  to  median  laparotomy. 
In  eitlier  case,  the  abdominal  opening  should  be  large  enough  for 
rapid  work.  If  the  laparotomy  is  done  at  the  site  of  the  injury,  it 
will  be  wise  to  disarrange  the  viscera  as  little  as  pos^ble,  when  spong- 
ing out  the  exudates.  Carefully  inspect  whatever  parts  present,  and 
often  the  lesion  will  be  revealed  by  tbi»  first  search. 

If  a  median  laparotomy  is  done,  as  soon  as  the  cavity  is  opeacd 
proceed  to  ihe  site  of  the  injur)-;  cover  the  adjacent  coiU  of  iDtestine 
with  compresses,  thus  preventing  their  possible  infection. 

The  Icaons  arc  only  rarely  multiple  or  difficult  of  repair  in  this  class 
of  abdominal  injuries. 

(b)  Extensive  Incised  Wounds. — These  wounds  arc  produced  by  in- 
struments with  a  long  cutting  edge,  or  by  the  ripping  cut  of  small 
knives.    Ilorned  animals  occasionally  produce  Uicm. 

The  chief  characteristic  of  these  wounds  i*  eventration,  always 
present  in  some  degree.  If  the  case  is  seen  immediately,  the  mode  of 
procedure  is  very  defiiiile.  But  only  loo  often  the  patient's  ellorls 
have  augmented  the  hernia,  or  he  or  his  friends  ha\'c  made  untimdy 
attempts  to  reduce  it. 

Having  cleansed  the  hands  and  the  abdominal  walls  iu  the  usual 
way,  begin  next  a  systematic  cleansing  of  the  evenlrated  mass. 
Cleanse  it  with  warm  sterile  water,  or  normal  salt  solution,  rubbing 
gently  with  the  fingers,  every  inch  of  the  projecting  bowel  or  omen- 
tum. Ordy  in  the  thoroughness  of  this  step  is  there  any  assurance 
of  success.  If  any  visceral  wounds  are  discovered  in  the  cleansing 
process,  tlicy  arc  to  be  repaired  at  this  lime. 

Once  the  cleansing  and  repair  are  complete,  proceed  to  rediue  the 
hernia.  The  wound  may  need  to  be  enlarged;  if  tliis  is  necessary, 
slip  a  finger  under  an  angle  of  the  wound  to  scr\'e  as  a  guide,  and  di- 
vide the  tissues  with  scissors.  The  other  angle  may  be  treated  in  the 
same  way.     Catch  up  the  peritoneum  with  forceps  along  the  whole 
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length  of  each  side  of  the  wound.  Now  lift  on  the  forceps,  and  in  this 
way  create  a  sort  of  funnel  with  smooth  udes,  over  which  the  bowel 
readily  glides  in  reduction. 

Do  not  attempt  to  reduce  by  rough  pressure,  which  may  contuse 
the  bowel.  If  "taxis"  fails,  there  is  a  method  which  will  surely 
succeed. 

Spread  a  large  compress  over  the  maw;  tuck  its  edges  well  under 
the  eDtife  circumference  of  the  wound;  and,  with  both  hands,  make  a. 
gradual  pressure  on  the  ma&s  enveloped  in  the  compress,  coaxing  the 
refractory  loops  into  place  with  the  fingers,  and  at  the  same  lime 
pushing  the  compress  further  under  the  abdominal  walls.  The 
a-^sislant,  in  the  meantime,  lifts  up  on  the  forceps  ailachcd  to  the  per- 
itoneum, raising  the  abdominal  walls  as  the  hernia  recedes. 

When  the  reduction  is  complete,  leave  the  compress  in  place,  se- 
cured by  forceps  until  repair  of  the  peritoneum  is  nearly  complete. 
Repair  Ike  abdominal  wall;  begin  by  suture  of  the  peritoneum  with 
small  catgut.  If  the  tension  is  great,  it  may  he  neces.sary  to  include 
the  muscular  plane  in  the  suture.  Next  repair  the  muscular  layers 
ttepaiately  by  continuous  chromic  gut  suture;  in  the  same  manner, 
the  aponeurosis,  and  finally  the  skin,  with  interrupted  silkworm-gut 
sutures. 

A  young  man  was  brought  to  the  City  Hospital  following  a  passage 
at  arms  with  his  prospective  father-in-Utw  who  hud  given  him  the 
CMip  de  grace  with  a  pocket  knife.  A  large  part  of  his  bowel  he  wa& 
carrying  wrapped  in  his  shin  and  some  towels.  He  was  anesthetized 
and  the  examination  revealed  that  the  evcntrated  gut  was  strangu- 
lated, having  crowded  through  a  very  small  peritoneal  wound  in  the 
lower  part  of  the  abdomen;  but  the  external  wound  was  extensive 
and  the  left  rectus  muscle  was  completely  divided. 

The  strangulated  loops  were  patiently  sponged,  one  by  one,  with 
normal  salt  solution  and  the  adjacent  skin  as  well.  Next  the  wound 
was  enlarged,  tlie  siranguUtion  relieved,  tlie  bowel  reduced  and  the 
peritoneum  repaired.  The  wound  and  adjacent  skin  were  next 
sponged  with  alcohol. 

The  cnib  of  the  severed  rectus  were  widely  separated  wv&.  ■»<«* 
wilh  dilHculty  brought  together  by  maLlre<>s  sutures. 

The  skin  aad  fascia  were  repaired  without  dtainaftc.    'YUt  v*-^"*^ 
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recovered  with  no  rise  of  temperature  and  without  the  least  sign  of 
infection. 

Drainage  is  a  cjueslinn  which  always  ari»c«,  but  l^jftrs  assures  us 
that,  if  the  cleansing  is  carefully  carried  out,  drainaf;e  is  in  no  wise 
necessary.  //  ibf  (ase  is  tfcn  late,  but  there  exist  only  a  few  soft  a(^ 
hcsions  between  the  bowel  and  the  walU  of  the  wound,  the  same  dis- 
infection is  carried  out,  the  adhesions  around  the  orifice  gently 
broken  up,  and  the  mass  reduced,  as  before.  Drainage  is  quite 
indispensable,  if  there  are  already  ihe  signs  of  a  beginning  peritonitis. 

If  the  mass  has  become  llie  site  of  a  puruleni  peritonitis,  the  ccmIs 
agglutinated  by  false  membrane,  and  gangrenous,  there  is  nothing 
to  do  except  to  keep  ajiplied  moist  antisejilic  compresses,  whieh 
must  be  frequently  renewed.  If  the  patient  survives,  whatever 
intervention  is  needed  may  be  undertaken  later. 


'  ■  CHAPTER  XII 

GUNSHOT  AND  OTHER  WOUNDS  IN  MIUTARY  PRACTICE 

The  care  of  tho  wounded  in  battle  bus  prcsonU-d  in  iill  ages  a 
constantly  varyiti);  problem.  Historically  speakiii);,  time  and  place 
and  lh«  instnimentg  of  war  are  the  elemenls  of  the  retrospect. 
The  character  of  a  particular  a^e  h  dimly  reflected  in  the  character 
of  its  war  wounds,  and  tlu-sc  regarded  as  finished  products  reveal, 
as  all  things  elae  in  Nature,  an  evolutionary  aspect — a  gradual 
change  from  the  rudimentary  to  the  complex. 

The  cave  man,  our  earliest  progenitor,  sullied  forth  to  combat 
armed  with  a  shank  bone  or  an  unhewn  club  of  oak,  hb  valorous 
pUH'Ose  to  inflict  u|Km  hi*  enemy  some  degree  of  contusion,  the 
simplest  form  of  wounds.  The  very  best  his  efforts  might  hope  for 
were  broken  hone»,  or  an  occasional  hroken  hcnd,  and  thc«e,  there- 
fore, were  the  worst  injuries  the  primeval  surgeon  had  to  manage. 

At  a  later  Mage  of  civili/jition  the  warrior  had  learned  how  to 
inflict  incised,  stab,  and  punctured  wounds,  l-'inally,  it  has  re- 
nmined  fur  our  own  timen  lo  produce  ihv  wo^^l  wounds  of  all, 
terrible  crushes  and  lacerations,  the  product  of  machinery. 

The  Eurojiean  War  has  proven  how  far  the  powers  of  destruction 
are  ahead  of  those  that  would  succor  and  save.  Former  wars  had 
taught  us  what  the  bullet  in  the  field  and  the  bacillus  in  camp  might 
do,  and  the  sanitary  service  prepared  itself  to  cope  with  these 
problems,  and  prqwred  itself  cfliciently.  But  the  unexampled  loss 
of  life  and  limb  along  the  Marnc,  the  Vser  and  the  Vistula,  and  on  a 
hundred  other  battlefields,  left  the  Medical  Department  almost 
helpless  with  yet  new  problems  to  solve— problems  for  the  most  pari 
unsolvable. 

'ITic  artillery  aided  by  the  aeroj^ane  ha\'e  made  \\.  aW^ytX  'ww 
poi^ble  lo  give  the  wounded  adequate  Virsl  MA  axiA  v\v«  Svx*x  nX'^ 
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M>rtln)-ll(nfT  GuedM  Lee-Mttford  Mmun         Xr>c-Ior7eiu''a 


Pig.  K. — The  clittiniiui>hin|  ttatim  ot  the  fifle  it  ths  ipiial  Knorlni  which  oiw  Um 
projnctil*  •  rotiiy  movrnient.  cniinUined  thniuchnut  iu  Richt  and  vblch  Irawai  lu 
UndeiKy  to  depul  (iodi  the  it(ii.i|ft>t  Uoc  The  vi>rioiu  tlfla  diiirr  wtib  r«*prcl  to  Iha 
aDmbv  ol  BnMvM.  their  dcvth  and  the  >b(1c  they  maha  wiLh  the  ban.  Th«  Maituti* 
EUsiy  ngrraMaU  tbi  fini  fom  of  tb*  modnn  Drwch  latdinc  gUD^aui;  calibci  oooickl  l«ad«n 
bulla!  niiblng  4S0  gnlai.     The  barrd  riS«d  nrith  I  itduvci,  wilh  one  turn  Id  il  iacbCB. 

TlielaUr  rlllMb<LV«  anudlnborca,  fewer  fTooma^tbo  trajectory  Ulect.  tho  initial  wl^ity 
•nd  the  >anc(  much  grtatcr;  the  itHl  jukctins  dlminiihlna  deforniatlDa. 

Uec-Uctl«rd  hutlei.  callbei  o.jni.  one  luto  to  t4  lochee  of  rifling. 

TbB  Knit'Jarfiaia,  caliber  O-iiJ.  initial  relodlr  ><)j*  feet  per  tttnai  and  lighted  lor 
107  (  yardc 

Ths  Maueer.  caliber  O.jii,  weiitfat  of  bullet  154  a'l^n*.  valocity  >Ui.  ranRe  ill;  rardi- 

ThaC  S.  Sprin^ald.ealiheto-ino.  waiihi  itociainkrelKity  aSoo  andraas*  (SjOTUili. 
Tba  bullet  aaed  in  Iha  lEur^^^An  War  il  thnrplr  pf inttd.  the  cvntvr  ot  ttnritf  near  tha 
—  The  Fitnrh  Uillrl  ii  not  itclaU-i  wilh  iUr\  at  the  othen  are.  but  l(  eompaeid  «t* 
fKUTr^vUdDd. 
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dressing,  whicb  the  wounded  or  bis  comrade  may  apply,  has  proven 
inadequate  for  the  tremendous  tacerations  of  bursting  bom1>s. 

Every  factor,  it  would  seem,  conspired  to  make  wound  infection 
the  great  surgical  feature  of  ihh  war.  The  contaminutJon  of  the 
soil  in  the  fields  of  battle.  The  cliaractcT  of  the  wounds,  tlic  lack 
of  yinl  Aid,  the  ilel«y  in  evaaiatlng  ihc  wounded  and  the  slow- 
ness of  transportation  combined  to  give  the  pus,  the  tetanus,  and 
the  gw  baciUiis  a  temporary  triumph  over  the  earnest  devotion  of 
the  highest  surgical  skill.  To  meet  these  conditions  the  efforts  of 
the  sanitary  Mrvice  in  Uie  future  must  be  directed. 

If  the  Medical  Service  hnds  itself  thus  hampered  and  inadci|uale, 
when  <>pt>uMiig  armies  are  rajmlly  ^hifliiig  their  siralegic  positions, 
the  conditions  are  quite  different  when  the  conflict  has  settled  down 
to  trench  warfare.  Under  ihcie  circumstawe*  the  Medical  Service 
has  an  opportunity  for  cflfcciive  work  and  ihis  opportunity  has  been 
met  in  keej^itig  with  the  noblest  traditions  of  the  profession.  Tlie  ap- 
purtenances of  the  Modem  Operating  Room  arc  installed  in  the  Field 
Hospital  in  comparatively  easy  reach  of  the  firing  tine  so  that  the 
surgeon  is  rcslricled  only  by  his  own  limitations.  It  is  likely  thai 
the  armies  in  Western  Europe  have  A  medical  service  unetiualled 
In  the  World's  History  in  whatever  way  it  may  be  measured.  The 
effects  of  infection,  hemorrhage,  and  tissue  destruction  have  been 
reduced  to  the  minimum,  however  horrible  that  minimum  may 
Btill  lie. 

t'ndet  what  may  lie  called  the  normal  circumstances  of  war  the 
army  bullet  wuund  tlill  maintains  the  characteristics  we  have  ascribed 
to  it  for  the  last  twenty  years,  lliei^c  wounds  vary  in  severity  from 
mere  contusions  thrnugh  all  the  grades  of  injury  to  destructive  lac«ra- 
lions,dq>endingupon  the  range.  If  thegunshot  wounds  in  military 
pmrtice  dilTer  from  those  seen  in  civil  practice  with  rnpect  to 
chancier,  prognosis  and  treatment  it  is  because  the  bullets  In 
each  case  dilTcr  with  rei^pcct  to  hardness,  range  and  initial  velocity 
and  because  the  wounds  are  produced  in  different  environments. 

The  modtrn  army  hiilUl  (Fig.  86)  is  of  small  caliber,  is  jacketed 
with  steel,  has  a  very  high  initial  velocity  and,  as  compared  with  the 
older  mis^le,  a  remarkable  range. 

Tlie  small,  shaqhpolnled  bullet,  used  by  most.  M  \\\ft  coTtJtt'a-'«>-'o^-^ 
Ja  the  European  War,  produces  some  eflccW  eiifttntv^  \^<ito.  ■Cn,?v=*.' 
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produced  by  the  bullets  with  conical  tip.  Thtic  results  arc  based 
on  its  instability  of  llight  due  to  tlic  location  ol  iU  center  of  gravity 
near  to  its  base.  Its  pcrforatini;  power  i.s  immense,  yet  unless  it 
striltcs  squarely  on  the  point,  it  is  most  easily  deflected  (Fig.  87). 
At  tlie  moment  of  oblique  impact  it  acquires  a  new  movement, 
viz.,  a  rc\'olution  on  an  axK  transverse  to  the  line  of  flight.  In  other 
words,  the  bullet  moves  forward  like  a  wheel.  According  to  Makins, 
if  the  velocity  at  the  moment  of  impact  is  not  great  it  may  make 
several  turns  in  the  tissues.  If  the  velocity  is  still  con^derable  it 
may  turn  end  for  end  merely,  or  it  may  remain  vertical  to  its  path, 
making  only  Ji  half  turn.  In  all  these  cases  it  retains  to  the  last  the 
spin  on  its  long  axis,  imparted  by  the  rifling  o(  the  gun. 


h 


Pig,  Sf.-^OotJ  c«>[i\s  stnifk  Ly  u  ijulk^t  ri(<.'J  p'jiLic  l^UtEik  Hi  *  BdijUn  tvho  e4nied  thfl 
eoitu  iQ  hi*  belt.  H«  was  itmin«d  by  the  iir-pii^E  -^hl]  left  (or  duil.  Tha  candilion  ol  tta« 
#oiQA  lfxdical«4  the  force  o(  the  bullfll  adjiI  iib  I'^jOtuoy  to  JqUkI.  [Ftai^^t  BiH.  Joar. 
SiuR.,  Jtn.,  IpISO 

EFFECTS  ON  THE  TISSUES 

Al  ver>'  dost  range  all  these  bullets  are  tremendously  destructive 
(o  all  th«  tissues  alike. 

At  long  range  the  conical  bullet  tends  merely  to  perforate,  whereas 
the  pointed  bullet,  for  the  reason  given  above,  tends  to  tear  through 
the  tissues  in  any  oUier  position  than  point  first,  unless  striking 
squarely.  In  this  manner,  c\-cn  at  long  range,  exploavc  effects  may 
be  produced.  On  this  poinl  Bowlby  remarks  that  in  all  pent-trating 
wuuiids  by  bullets  of  all  kinds  and  by  shell  fragments  moving  at 
immense  speed,  the  main  injury  is  done  by  a  force  of  a  divuldve  or 
expaading  nature  so  that  the  tissues  arc  lotn  asunder  from  within 
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inftteiMJ  of  beinK  crui'lied  .slowly  from  witlKtut.  It  is  this  rending 
asunder  which  is  the  special  cbaractcrietic  of  all  t>'])ic<i1  gunshot 
wounds  and  it  haa  liecn  shown  thai  the  injury  caused  by  a  bullet  is 
largely  due  to  the  wave  of  compressed  air  which  the  buUel  drives 
in  front  of  it  and  which  expands  the  tissues. 

In  all  wounds  which  complelely  traverse  the  tissues,  this  divulsive 
or  explosive  force  !s  presetit  to  a  greater  or  lesser  extent  and  the 
effect  produced  is  heightened  by  the  resistance  offered  to  tlic  ex- 
plosive power.  The  result  is  llial  the  injury  tnslcad  of  bcin^  limiled 
la  Ike  lissutt  on  each  side  of  the  bullet  Irark  is  dijfusfd  in  retry  direc' 
lloH  aud  radioles  Ibrough  all  the  surrounding  ilriulurcs.  It  is,  of  course, 
well  known  that  in  the  case  of  the  brain  enclosed  in  the  skull,  or  the 
liver  enclosed  in  its  capsule  explosive  effects  are  typical  and  this  is 
attributed  to  the  enclosure  in  a  tapiiule  of  tissues  which  are  largely 
composed  of  water.  But  it  is  not  sufficiently  appreciated  that  these 
same  effects  are  produced  in  every  part  of  the  body  and  in  the  limbs 
al.'Ut;  and  is  proportionate  both  to  the  speed  of  the  whirling  pro- 
jetlile,  and  to  the  resistance  offered  it  by  the  structures  which  it 
encounters. 

The  truth  of  this  may  be  demonstrated  on  any  limb  shuttered  by 
n  bullet  or  fragment  of  a  high  velocity  ^hcll  perforating  it:  for  it  will 
be  found  on  examination  that  the  missile  has  not  only  shattered  the 
tissues  in  the  line  of  its  flight,  but  that  the  divulsive  force  has  sepa- 
rated the  fascia  from  the  ttkin,  and  split  the  mur^clcs  from  each  other 
along  their  intermuscular  planes.  The  effect  of  the  injury  may 
indeed  spread  up  and  down  a  great  part  of  the  length  of  the  limb; 
and  vessels  may  be  buistcd  and  cxtratasation  of  the  blood  may  be 
found  far  from  the  obvious  track  of  the  bullet.  On  miaoscopUtd 
examination  it  is  found  that  these  effects  arc  even  more  extensive 
than  appears  to  the  nake<l  eye.  Mu:^cle  some  distance  from  the 
wound,  whose  sheath  is  yet  intact  and  appears  normal  under  the 
microsaipe,  shows  fracture  of  the  muscle  bundles,  extravasation  of 
blood,  and  necrotic  change  in  the  sunounding  fibers.  The  viscera 
may  show  cxtenMvc  intcrstitlnl  hemorrhage  and  a  remarkable  cellu- 
lar disintegration  at  considerable  distances  from  the  track  of  tlwt 
mis»ile.  When  the  bones  are  involved,  the  cfltcVfta.Tt  cvttvtftwt'vw- 
reaching.    Forexampic,  (he  brain  may  Iw  p\v\pcA\i^  4 \iw\SftV \fliw^ 
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ing  through  Uie  face;  the  spinal  cord  dbintegrktctl  without  marked 
destruction  of  a  vertebra;  or  llic  bladder  or  bowel  be  nipturetl  with- 
out a  break  in  llic  peritoneum,  by  gunshot  fracture  of  the  pelvis. 
Thew  possible  remote  ertccis  must  always  be  conwdered  as  well  as 
the  lowered  vitality  of  the  parenchyma  cells. 


PlQp  if.— Bliuwintf  wi.Ljr:.!  ..J  ( r,i  r  i  a.^?  at 
(loM  ransP  »ilh  *>plc4i>it  ttlt-A.  [.Tufirr, 
DiH.  Joui.  Smb.,  J«n.,  191$,) 


Pig.  iQ.—Stnit.  ibosins  wound  ot  tiiU 
Kots  tretucudoiB  lacettUoD.  (ThJiit,  BriL 
Jour.  Surf^  Jan.,  n'Si 


Aside  from  thtst  local  (onditions  which  predispose  to  infection  by 
reason  of  lowered  vilalily,  there  are  others  of  a  general  nature  which 
Bowlby  cmphiisizes:  The  time  that  elapscii  before  asastancc 
arrives,  the  amount  of  blood  lost,  exposure  to  wet  an<]  cold,  mnt  of 
food  and  drink,  and  exhaustion  due  to  want  of  sleep.  There  is  a 
great  tendency  for  the  wounded  brought  back  from  the  trenches  to 
/all into  an  apparent  sleep — but  which  U,  in  e8cc\.,  t,a\\a.v««  wiore  or 
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jprofound.  Their  extremities  are  cotd,  their  lips  pallid,  the 
I  small  and  rapid  or  even  impercciitiblc  at  the  wrist.  With 
tot  these,  their  best  chance  of  life  is  to  disregard  their  wounds 
lime  being,  to  iccep  thirm  vf&tm  and  quiet,  and  to  give  them 


i 


rinc  inuU  tkiriMM  «a<i»i  at  lane  '•>«*:  Ucs*  inaauUr  weuod  o(  tail. 

^timuliiling  drinks.  But  many  of  them  cannot  retain  food 
pven  if  no  food  is  taken,  there  may  be  a  retching  and  vomiting 
m  and  in  such  cases  saline  injections,  enemas  of  hot  water  and 
r  may  tide  the  patient  over.  !n  this  class  of  cases  pituitary  cx- 
Jso  renders  excellent  service.  (Brit.  Jour.  Surg.,  Jan.,  1916.) 
:  skin  presents  a  wound  of  entrance  sntaUeT  VWtv  \k<t ^^vi!^c.^■ 
kely  to  be  dirty  nnrf  discoforcd.  The  wound  o\  ctaV,  W  v''^^'''^'  | 
imgular  and  bJeeds  more  IrccVy  ^'vtfi-  **,  **i  ^^^  j 
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90).    Tlicpftin  in  6e»h  wounds  is  often  moderate,  usually  a  burning 

gensation,  and  tJic  shock  is  not  severe. 
The  fascia  presents  a  smaller  opening  llian  llie  skin  and  is  likely 

to  be  slit  rather  lh»n  cut  in  twain  and  so  tends  to  close  the  wound, 

oftentimes  materially  interfering  with  drainage. 
The  musclct  are  contused  and  lacerated,  often  infiltrated  with 

blood— conditions  favorable  to  infection.  The  manner  in  which 
the  explosive  eilccts  of  the  nii<«ilc  disrupt 
the  ininule  structure  of  the  muscle  remote 
from  the  injur>-  has  alrea<ly  been  mentioned. 
I.ale  trophic  disturbances  may  develop  in- 
dependent of  detectable  lesions. 

The  Imdonx  are  often  pushed  aside  and 
thus  escape  serious  injury.  At  other  limes 
they  are  partly  or  wholly  di\'ided — condi- 
tions to  be  consi<Iered  in  the  course  of 
surgical  repair. 

BLOOD  VESSELS 

The  blood  vesscU  may  be  pushed  aside 
but  ordinarily  do  not  escape  if  In  the 
bullet's  track,  so  that  one  of  the  frequent 
causes  of  immediate  death  is  hemorrhage. 
liolaltd  injuries  to  the  blood  vessels  va 
wounds  produced  by  pointed  bullets  are 
comparati\'ely  rare— even  more  rare  in  the 
case  of  shell  wounds.  The  injury  to  the 
blood  vessel  may  take  iJieforin  of  contusion, 
or  of  any  variety  of  open  woun<l:  a  small  puncture,  a  perforation, 
a  complete  severance,  or  any  form  of  laceration.  Spontaneous 
hemosta^s  is  the  common  result,  except  in  case  the  artery  is 
Urge.  Even  in  the  Brachial  or  the  I-'cmoral  where  the  artery  is 
completely  divided,  a  lirm  ihMmbu*  may  form  and  control  the 
bleeding.  NcvcrtJielew  the  loss  of  blood  is  alway'S  great  and  the 
effect  is  to  add  to  the  gravity  of  any  necessary  second  operation. 
Instead  of  external  hemorrhage,  the  blood  may  escape  into  the  tis- 
sues inih  resuhajit  hematoma.    These  hematomata   usually  r«- 


riaihol  mund.     (Ifiwilli'a.) 
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solve  themselves;  into  fa3se  aneurisms.  The  thrombus,  the  ancuris- 
mal-varix  or  the  false  ancurUtn  may  become  infected,  adding  to  the 
diiScuUies  and  dangcrii  of  the  cti^.  Each  of  the  larger  arteries 
furni&hcs  its  special  complications,  primary  and  secondary.  Thus 
carotid  injury  may  be  accnm])anied  hy  injuries  to  the  trachea,  the 
esophagus,  etc.,  and  be  followed  by  pressure  symptoms  or  ccrcbrnl 
embolism. 

The  tubdaviait  may  be  divided  and  followed  by  spontaneous 
hemostasia  or  by  hematoma  or  by  a  hemothorax  which  seems  likely 
to  occur  or  by  arterio-venous  aneurism. 

Tlie  axillary  artery  is  in  such  relation  with  the  bradiial  plexu-^ 
that  the  most  frequent  complications  relate  to  the  nerve  lesions — a 
more  or  less  complete  monoplegia  is  likely  to  occur.  Hematoma, 
false  aneurism,  and  arterio-venous  aneurism  present  their  special 
features.  Injury  of  tlic  brachial  artery  is  Likely  to  terminate  in 
gangrene;  and  of  the  radical  and  ulnar  in  arterio-venous  aneurism. 

Ihe  jemoral  artery  presents  ceTlain  peculiarities  due  to  the  ana- 
tomical arrangement.  It  will  present  injury  and  aneurisms  nearly 
as  often  as  all  the  other  large  vessels  together.  The  exposed  posi* 
lion  of  the  artery  in  Scarpa's  triangle,  its  fixity  in  the  lower  third  are 
determining  factors  as  lu  the  frequency  and  characler  of  its  injuries. 
Of  36  cases  which  Makins  mentions,  primary  hemorrhage  was  free 
in  9;  secondary  hemorrhage  occurcc^d  in  6;  gang;reii(^  of  the  limb 
occurred  in  7.  I1emaioni;t  or  fulse  aneurism  developed  in  3j, 
arterio-venous  aneurisms  in  6,  aneuri.>unal  varices  in  S.  Femoral 
aneurisms  lend  as  elsewhere  to  localize,  but  the  hematoma  tend  to 
spread  out,  become  superficial  and  soft  and  to  coagulate  late,  due  to 
the  laxity  of  the  structures  in  Scarpa's  triangle.  Injuries  to  the 
popliteal  vessels  are  particularly  dangerous  so  far  as  gangrene  is 
concerned,  iince  the  pressure  induced  in  the  popliteal  sjiacc  by  ihc 
aneurism  or  hematoma  may  completely  cut  off  tlte  lilood  supply. 

Conlu»ion  of  the  blood  vessel  results  in  aneurism,  the  first  in- 
dication of  which  is  the  murmur  (Fig.  i)i).  The  subsequent 
character  depends  on  whether  or  not  infection  occurs.  Ilcyrovsky 
has  specially  studied  these  injuries  and  points  out  the  dangers^ 
which  arc  secondary  hemorrhage,  gangrene,  and  0\<:\&\.c\w:TMix'ftm^ 
ioWovioS pioioiiged  supputaiioii.     Primary  gaftgicnt  'vi  wvoA  «A\.t::vk 
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seen  in  wounds  of  the  poptileaJ,  And  the  gangrene  sequent  to  these 
injuries  is  of  the  moist  variety. 

In  the  non-infcctcd  case,  secondary  hemorrhage  may  occur  as 
late  as  the  third  week.  The  vessel  in  such  cases  is  to  be  ^gated  at 
the  site  of  injuTy  and  not  at  the  point  of  election.  The  injured 
vessel  is  exposed  and  followed  up  to  healthy  tissue  and  no  higher 
and  then  ligatcd,  the  wound  to  be  left  open  and  without  tamponade. 
Following  this  method  not  a  single  case  required  amputation.  Of 
twenty-one  infected  cases  three  died,  the  result  of  ascending  throm- 
bosis,  and  6ve  more  were  cured  only  after  amputation. 


Fin.  01. — Typm  sf  triBtor*  of  Ions  bona.     lHakiHi.t     (ti  Primary   Matt  ot  itellatc 
fnoluni  (bl  aunitl*  aooneiidc  tiuuvenc  oa  tb*  othdr;  (cl  compUU  w*dg>  lirukBa  out;  (d) 


The  mortality  of  all  cases  of  secondary  hemorrhage  was  14.2  per 
cent,  as  compared  with  St.4  per  cent,  statistics  of  Billroth  in  1S70, 
(Wiener  Klin.  Wochenschrift,  Feb.  11,  1915.) 

The  nerves,  like  the  tendons  and  blood  vessels,  may  be  pushed 
aside;  but  they  are  more  likely  to  be  contused  or  divided,  resulting 
in  paralysis— immediate  or  remote — or  in  neuralgia  or  in  trophic  dis- 
turbances, characterized  by  wasting  or  contractures  of  the  musdes, 
or  by  degeneration  or  inflammation  of  the  skin  corresponding  to  the 
distribution  of  the  injured  nerve.  Even  though  the  nerve  itself  be 
not  directly  injured,  yet  these  conditions  may  later  rei^ult  from  its 
inclusion  in  scar  tbsuc.  In  fact,  paralysis  results  more  frequently 
/nao  iadusioB  in  cicatrix  than  irom  division  of  the  nerve.    It  is 
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oftca  necessary  to  expose  the  nerve  In  order  Co  clear  it  of  exudates 
and  debris,  or  to  attempt  to  suture  it. 

OpemUoD  on  the  nerve  to  be  auccu&lul  must  be  performed  be- 
Tore  the  muscle  is  atropliied — before  i  or  3  months  at  least. 

Bonnet  advbcs  the  use  of  a.  gruft  of  cellular  tissue  from  ihe  thigh 
ss  a  pad  for  the  nerve  and  to  prevent  recurrence  of  the  cicatricial 
incluuon.     (Lyon  Chirurgical,  June,  1916.) 


Pic  m- — pBftrBtloa  of  Iho  tnu  Uvibuiiei,  iiiihout  tounaieuiion.  BullKt  flicd  at 
(o«B>ui(«fodtta(lDeanc*Ilnit  tinu*.  Not*  potition  o(  bulUt  Build  wni  auttcmgved. 
<ir«rrl«,  BriL  Jaut,  Suix.,  Jin.,  nttJ 


Muichet,  reporting  tJie  rnults  of  too  operations  for  wounded 
!  nerves,  says  the  injury  was  almost  invariably  more  serious  than  was 
anticipated.  Ciaitridal  retraction  and  inclusion  explain  the  pro- 
gressive character  of  the  paralysis  and  other  disturbances.  Hys- 
Ltcrk  phctiomena  nuiy  be  superposed  on  a  true  paralysis.  (Prease 
Medical,  March  27, 1916.) 
Cosset  calls  particular  attention  to  the  muscuVo-^v^iaX  \t^  ^^'a 
cooncclton  and  empbaaiies  the  value  of  cxposm^  \V  Ontoun^o^a.xvx* 
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whole  course  down  the  arm.  He  employs  for  this  puqiose  an 
oblique  incUion  exlcnding  from  the  level  of  the  axillary  border 
behind  to  the  front  of  the  external  condyle,  the  arm  held  vertically 


Pitt,   (14, — Cornmjnulcd    UiKtucc    \tl    tim    luznut.      [i  1'::'.    luil^oii    in    ttiit    part*.      (ffV 
B'lt.  Jour.  Surg.,  Jjn  ,   <;;; 

and  the  elbow  flexed,  the  hand  near  the  face.  Division  of  the  fascia 
and  separation  of  the  muscles  readily  ejcposea  the  nerve,  which  lies 
Ja  dose  contact  with  the  bone  throughout  its  course.    The  results 
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PlO.  M.— Lov*r  and  et  femur,  thoiriag  ModenCT  of  Ciaur«>  to  (Mp  ibott  ol  articalar  •ndi. 
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""*•.  '^r^***'^.  ""^^  "^  tMrtnn  und  Urea  *«i»d  of  «U  on  \alv.  \*«.    »t»«.oi»o^'* 
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have  been  such  as  to  encourage  this  procedure  in  every  case  of 

injury  to  the  humerus  with 
symptoms  of  ner\'e  involve- 
ment. (La  Presse  Mcditiil, 
Jan.  31,  1915.) 

Botu  presents  a  wide  varia- 
tion in  the  cliaracter  of  the 
legions  produced.  There  may 
be  mere  puncture,  there  may 
be  extensive  comminution,  or 
any  grade  of  injury  between 
these  two  extremes  (Figs,  sis, 

93). 

The  charatlcr  of  the  injury 
will  depend  ujion  two  factors: 
(a)  the  character  of  the  bon« 
aad  (b)  tlie  range  of  the  bullet. 

(u)  If  the  bone  is  soft  and 
cancellous,  tlie  tendency  is 
toward  pcrfuratioa;    if    it   h 


PK.  M- — Oblique  pofuciilloo,  loiplkatlnM 
both  apiptiirtit  a,ad  diapbyiw,  «Hlb  Ivg*  Ing- 
OMDt  W  wit.     CU«W»'J 


b*rd  and  compact,  the 
tendency  is  toward  com- 
minution. 

The  articular  end  of  the 
long  bones,  the  short,  and 
the  irregular  bones  are 
likely  to  be  merely  perfor- 
ated. On  ihc  other  hand, 
the  shaft  of  the  long  bones, 
the  skull,  the  scapula  arc 
much  more  likely  to  be 
shattered. 

(b)  At  long  range,  per- 
fontion  is  rather  to  be  ex- 
pected; at  very  close  range, 

commmutton  is  the  rule.        „,    no  1^  ^  .ob,t.»cM-  ib)  co«»inMfao. 
So  far  as  the  hag  bones  <«««•«■> 


...-s^ 

■/■        J^ 

^^ 
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are  coRCerncd,  if  tiansversc  fracture  occurs,  its  tendency  is  to  slop 
short  of  the  articulation  (Fig.  95). 

With  respect  to  the  bones  of  ilie  limbs,  it  is  to  be  noted  tJiat  the 
exit  wound  will  be  the  more  comminuted  (Fig.  96).  Perforating 
fractures  without  solution  of  continuity  are  often  difficult  of  diag- 
nosis, bccauic  of  the  absence  of  chatacteristic  symptoms.  'I1ic 
diagnosis  is  to  be  made  by  reference  to  tfie  track  of  the  bullet, 


Fie.  !>».— Culler  (lattuia  i)«(oikUiw  tkiiU  la  the  uolsi  of  lu  vaimc     lUaktai.J 

by  palpation,  and  from  presence  of  bone  dust  in  the  wound  of  exit, 
etc  {Fig.  97). 

Comminuted  fractures  present  an  excessive  mobility,  and  often 
crepitus  is  hard  to  clidt.  Owing  to  "local  shock,"  the  limb  may 
be  quite  powcrlcas  and  yet  painless. 

Prinuir>-  shoitentng  is  often  absent  by  reason  of  the  muscular 
relaxation  due  to  sJiock.     Even  though  healing  takes  place  \xor 
cvcotfully,  a  large  amount  of  callus  is  likely  Vo\)«l.>\to'«uo'OX%'cA, 
for  a  long  time,  ihe  union  wili  aot  be  strong. 
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Acute  osteomyelitis  may  follow  infection.  On  the  oilier  haml, 
necrosis  may  occur  laic  and  after  the  wound  has  apparently  quite 
closed.  Chronic  gas  gangrene  may  occur  as  late  as  two  or  three 
weeks  after  the  injury  and  may  be  fatal. 

In  the  bones  of  the  sktUl  is  frequently  seen  the  so-called  "gutter 
fracture,"  in  whicli  there  arc  usually  two  apertures  ut  tlie  scalp, 
connected  by  a  trench  ploughed  through  the  outer  table  and  diploe 
(Figs.  ()S  and  99}. 

The  corresponding  part  of  the  inner  table  is  commbuted  ex- 
tensively and  pcrliaps  deprc:»e<l. 


I'lO,   100.— Superficlnl  iKf(«*lliv  liulutc;  r<«4  lllMil  >t  boUi  optiungt.    (Matiu.) 

The  length  of  the  gutter  depends  upon  the  suilace  curvature,  and 
the  an  tero -posterior  are  more  serious,  as  a  rule,  than  tlie  transverse 
(Fig.  100). 

The  joint!  present  effects  peculiarly  variant:  the  ca]>sulc  alone 
may  be  injured;  the  urlicular  ends  of  the  bones  may  be  guttered  or 
penetrated  with  or  without  injury  10  the  capsule;  ihere  may  be 
much  shattering,  lissures  radiating  in  all  directions;  or  the  joint  may 
be  involved  by  extension  from  the  wound  of  the  shaft.  The  bullet 
may  be  retained  in  the  joint  cavity,  Kfiusion  into  the  joint  is  a 
constant  symptom  following  perforation — a  mixture  of  blood  and 
synoviiU  Said. 
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Of  the  great  eontUs  and  viscera,  each  has  lis  own  particular 
sy  m  p  tomu  t  olog)'. 

The  eranium,  according  to  Von  Bergman, 'presents  the  following 
lesions:  At  short  range,  the  skull  and  scalp  are  torn  to  pieces;  at 
160  feet,  the  scalp  Is  preserved  but  the  skull  is  shuttered;  there  are 
two  openings  with  taccratcd  edges  with  brain  exudate,  tlie  wound 
exit  alwa>-s  larger  than  thai  of  entrance. 


Via.  I*li^— GiHaiWily  OMnminulcil  nunthut  frsciura.  bullat  flr«d  at  cloi*  [»n|[«. 

■fl*i  Von  Oritma:) 


CS(«i> 


At  310  feet,  there  arc  two  o[>cning£,  vitch  surrounded  by  a  scries 
of  concentric  fissures  in  arldilion  to  radiating  fissures  (Fig.  loi). 

At  4000  feet,  the  radi;tting  fissures  still  appear. 

At  5600  feel,  entrance  and  exit  woundii  are  clean-cut  holes. 

At  8000  feet,  there  is  only  the  wound  of  entrance,  and  the  bullet 
lodges  in  the  i>rain.    The  injuries  to  the  duta  vaaAci  »«%T)Sii\<i%o'os.va 
those  of  ibeskaU. 
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The  brain  ilscJt,  semifluid,  is  torn  to  pieces  at  short  range,  through 
hyiirodynamic  action  aii<l  here  it  may  be  similarly  disrupted  by  a 
bullet  jiAssing  through  the  bones  of  lli«  face  has  already  been 
indicated.  Al  long  ran^e,  the  bullet  merely  traverser  Ute  hntin, 
producing  arcus  of  contusion  in  the  neighborhood  of  its  track. 
I'here  may  be  a  dilTusc  hemorrhage  throughout  the  brain,  the  vcn- 
Iricles  bang  filled  with  blood. 

The  symptoms  are  such  as  belong  to  concusaion,  compression, 
contusion,  or  laceration  in  general, 

Thus  following  these  various  degrees  of  brain  injury  there  occur 
more  or  loss  marked  indications  of  Ihe  loss  of  brain  function,  both 
general  and  focal. 

Most  prominent  arc  motor  and  Mrnsory  paralysis;  impairment 
of  the  special  senses,  especially  sight  ajid  hearing;  aphasias  and 
amnesia — all  these  in  various  combinations. 

These  s>'mptoras  usually  emanate  from  the  regions  adjacent  to 
the  track  of  the  bullet,  though  often  it  is  evident  that  outlying 
portions  of  the  brain  have  suffered  as  well. 

The  amount  of  damage  which  the  brain  may  suffer  with  practical 
recovery  i»  often  astounding.  Sometimes  It  would  seem  that  it  is 
merely  a  matter  of  controlling  pressure  and  infection. 

As  illuslraiing  (his  point  we  may  instance  some  of  the  case  reports 
of  VS'hilchome^Colc  in  service  at  one  of  the  Britbh  evacuation 
hospitals  in  France. 

Case  I,— Compound  comminuted  fracture  of  skull  from  a  ahrap- 
ncll  bullet.  Longitudinal  sinus  along  vertex  of  the  skull,  and  the 
brain  substance  much  lacerated.  Trephining,  debridement,  6mn- 
(eclton.  Eighth  day  afterward,  mental  condiiiun  good.  Puitial 
motor  paralysis.  At  end  of  month,  paralysis  greatly  improved,  sent 
home  practically  well. 

Case  7. — Compound  comminuted  fracture  of  skull  from  rifle 
bullet  through  both  |>arie1al».  Septic.  Aphlda,  right  hemiplegia. 
Disinfection.     Drainage, 

First  day  after  operation:  Aphasia,  hemipU-gia,  urinary  incon- 
tinence. 

Fourth  day:  Geoeral  condition  much  impro^td.  Hernia  of  the 
ira/a  mth  some  oozirtg  of  its  substance.    jVlcohol  pack  applied. 
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Sixteenth  day:    Hemia  practically  gone. 

One  month:    Wound  healed;  aphasia  gone;  liemiplrfia   much 
improved;  can  read  and  talk  and  walk;  sent  home. 

Cote  3. — Compound  comminuted  fracture  of  skull;  rifle  bullet 
through  left  frontal  and  tcmporul  region.    Left  facial  paralysis. 
Whole    track  of    bullet   laid 
open.     Remov*!     of     frag* 
ments. 

Three  weeks  after:  Wound 
healed  and  paxa lysis  gone. 

Case  4. — Compound  com- 
minuted fracture  of  rigiit 
parietal.  Hernia  of  bniin; 
left  hemiplegia. 

'ITircc  weeks  later;  Weil 
except  for  slight  paralysis  i[i 
left  arm. 

Coir  5. — Compound  com- 
minuted fracture  through  or- 
bital region.  I^efl  cjcliall 
collapsed.  Hernia  ccTcbri. 
Both  wounda  septic. 

Did  remarkably  well  after 
ojtcratioD  until  ttfth  day, 
when  pubc  and  temperature 
began  to  rise.  Shortly  after- 
ward followed  by  death. 

There    was    an    enormous      p.^.  lOL—snmpBa  imiM  ioda«a  in  beiru 

amount  of   bone  and    brain  t^*  "««"■"■   ^T""*"™  ".'  ~~'r'"'-  f^ 
,  III       ^*'*  n^var>    \Batiu,  Bnl.  Jour,  auii.,  jib., 

destruction,     and     that    he  ipti.i 

should  have  done  so  well  for 

five  days  is  very  remarkable.    (Lancet,  March  13,  1915.) 

The  tpint  is  seriously  injured  in  proportion  as  the  cord  suffers 
(Fig.  102),     In  some  cnw;s  the  cord  llcfl  in  the  track  of  Uic  bullet 
and  is  partially  or  completely  divided  transversely.    In  other  cases 
the  vertebra  may  be  perforated  merely  without  \)cne.\.n.>\(^Ti.  c\  ^^v« 
rmnal  yet  a  >^ment  0/  the  cord  may  be  cotn^\e\ft\v  AwXto-^^A., 
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Finally  ihtre  are  ihos*  cases  in  which  there  is  no  anatomical  l«3ion 
o(  the  cord,  whatever  the  injur>'  to  the  vertebra  may  be,  yet  the 
(unctions  of  the  cord  are  markedly  depressed.  Absence  of  deep 
reflexes  must  not  be  taken  to  indicate  complete  rupture  of  the  cord. 
This  may  be  due  to  "concussion"  ol  the  cord,  whtcli  Makios  de- 
■tcribes  in  detail. 

Ilw  degree  of  concussion,  and  therefore  the  degree  of  functional 
depression,  depends  directly  upon  the  velocity  of  the  ball. 

In  slight  spinal  concussion,  the  symptoms  consbt  in  loss  of 
cutaneous  sensibility,  motor  paralj'sis,  and  vesical  and  rectal  in- 
competence,  persisting  for  a  few  hours  or  even  two  or  three  days. 

Recovery  begins  with  return  of  sensation,  often  modified,  followed 
later  by  return  of  motor  activity. 

"Severe  concus«on,  contusion  or  medullary  U^eration,  may  be 
considered  as  lesions  of  equal  degree  as  to  severity,  bed  prognosis, 
and  unsuitability  for  active  interference;  all  characterized  by  the 
same  essential  phenomena,  viz.:  symmetrical  abolition  of  sensation 
and  motility,  absence  of  any  sign  of  irritation  in  the  paralyzed  area, 
and  loss  of  patellar  reflex.  These  severe  injuries  arc  all  accompanied 
by  profound  shock.  The  patient  Hes  still,  with  eya  closed,  great 
pallor  of  surface,  the  sensorium  benumbed,  the  pulse  small  and 
irregular,  respiration  .sltallow"  (Makins). 

In  addition  to  these  lesions  there  are  such  as  arise  from  com- 
pression, either  from  bone  or  from  a  lodged  bullet.  But,  as  Makins 
says,  it  may  be  assumed  that  a  bullet  injuring  the  vertebra  suIR- 
ciently  to  displace  bone,  has,  at  the  same  time,  produced  grave 
lesions  of  the  cord.  If  the  pressure  b  due  to  the  bullet,  it  argues 
that  its  velocity  wa.*  low  and  that  there  may  be  no  serious  lesion  of 
the  cord  and  that  the  symptoms  arc  those  of  compression  alone. 
Compression  due  to  extra-durat  hemorrhage  can  rarely  produce 
serious  s>'mptom8, 

Ciaig  offers  some  interesting  conclusions  regarding  thcie  injuries 
which  may  be  used  to  summarize  the  subject: 

I.  The  initial  ph)>«ical  signs  of  concussion  and  contu^on  of  the 
spinal  cord  may  be  identical  but  after  twcnly-four  hours  a  differ- 
entiation may  be  made. 
«.  Coacussion  Is  cA.iracteri£ed  by  moloc  raVhet  t.han  «easory  par. 
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aiym;  while  in  the  case  of  contusion  motor  and  sensory  pacalj-siE 
are  of  equal  degrees.  Concussion  is  attended  by  numbness  and  tin- 
gling in  the  extremities  ufTcctcd.  Concussion  of  thv  caudal  segment 
involving  the  cauda  equina  i!i  associated  with  lancinating  tabetic 
pains  in  the  lower  extremities.  The  anatomical  lesion  is  several 
segments  below  the  physiological,  a-t  will  be  reveaWl  by  a  stereo- 
scopic x-ray  examination. 

3.  Concussion  with  hematomyelia  frequently  results  from  the 
impact  of  the  misulc  against  the  vcrlcbnt:  the  paralysis  will  recover 
rapidly  and  entirely.  Contusion  or  laceration  of  the  spinal  cord 
by  actual  contact  with  the  missile  does  not  usually  improve  and  is 
eventually  fatal:  bed-sores,  cystitis,  pyelonephritis,  sepsis,  occur  in 
sequence.  Contusion  of  the  cervical  region  usually  terminates 
fatally  before  the  base  hospital  is  reached.  (N.  Y.  Med.  Journal, 
Nov.  35,  1916.) 

The  thorax  may  or  may  not  be  penetrated  by  the  impact  of  a 
bullet,  though  penetration,  of  course,  is  the  rule,  and  these  wounds 
constitute  a  large  part  of  the  casualties  of  battle.  The  non-penctrat- 
Ing  wounds  present  no  features  of  especial  interest.  The  skin  and 
muscles  may  be  injured  in  various  degrees  between  simple  perfora- 
tion and  serious  laceration.  The  clavicle  and  scapula  may  be 
fractured;  the  axillary  space  may  be  involved,  with  serious  results. 

The  penetrating  wounds  cross  the  thorax  in  every  directiOD, 
transversely,  longitudinally,  and  obliquely. 

Those  which  traverse  the  thorax  longitudinally,  and  are  received 
while  firing  or  advancing  in  the  prone  position,  arc  noteworthy  in 
that  the  abdominal  cavity  U  usually  also  in\'olved.  The  abdominal 
cavity  is  also  likely  to  be  penetrated  when  the  base  of  the  thorax  is 
crossed. 

If  a  rib  b  involved,  ihc  bone  injury  is  usually  limited,  and  these 
fractures  are  considered  of  importance  only  when  the  intercostal 
arter>-  is  wounded,  In  many  of  these  fractures  from  the  army  bullet 
the  or<linary  symptoms  are  absent,  eiihcr  because  of  the  localised 
character  of  the  injur>'  and  absence  of  contusion  of  the  soft  parts,  or 
l>ecause  tJic  fragmentation  in  the  track  of  the  bullet  is  na  comv^^- 
as  to  preclude  crepitus. 

The  /«*/*■,  aJmost  cerlaia  lo  be  Involved  m  pcTioraOiYi^  vtoNi'oA'i  "A 
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the  chest,  escape  with  remarkably  slight  damage,  owing  to  Ibnr 
elasticity. 

Those  bullets  which  pass  near  the  root  of  the  lungs  are  very  likely 
1o  involve  the  great  vessels,  followed  by  rajiid  and  lalal  internal 
hemorrhage. 

Oriiiin  symptoms  maiiifist  themselves  in  most  cases  of  lung 
injury  in  some  degree.  Shock,  if  it  exists  at  all,  U  not  u.iually 
serious  and  arises  rather  from  the  injury  to  the  chest  wall;  nor  are 
pain  and  dyspnea  prominent. 

Hemoptysis  is  fairly  constant,  but  not  perNStent  longer  than  two 
or  three  days.  Cough  is  seldom  troublesome  and  pncumothoiajc  is 
rare. 

Hcmothorai!  is  very  frequent,  but  in  the  great  majority  of  cases  is 
due  to  hemorrhage  from  the  chest  walls— to  the  intcrcostals  rather 
than  to  the  lung  injury. 

TufGcr  remarks  of  these  cases  as  observed  in  the  French  field  and 
base  huspiluls  lliiil  bullet  wounds  of  the  chest— such  as  reach  the 
hospital — arc  gcnctally  remarkably  mild  and  cases  of  hemothorax 
requiring  intervention  are  quite  exceptional. 

From  one  of  the  field  hospitals  comes  this  report  which  is  typical: 
"  Cases  4,  s,  6 — perforating  bullet  wound  of  the  chest.  These  cases 
were  of  comparatively  benign  character.  Each  showed  the  following 
signs  and  symptoms:  pain,  dv'spnea,  slight  hemoptysis,  immobility 
of  one  side  of  the  chest  and  signs  of  free  fluid  in  the  base.  They  all 
did  well  during  their  slay  with  us. 

Case  7.— Perforating  chest  wound  of  more  serious  character.  In 
this  case  the  right  hemothorax  showed  rapid  increase  of  the  fluid 
with  displacement  of  the  heart  and  urgent  dyspnea.  We  tapped  the 
chest  drawing  ofl  3  pint.*  of  blood-stained  fluid.  Two  dav'S  later 
there  were  signs  of  air  in  the  pleura,  but  after  a  second  tapping, 
which  drew  off  air  ami  i>us,  the  patient  made  a  sufficient  recovery  to 
be  moved"  (British  Journal  of  Surgery,  Jan.,  1915). 

The  symj)tom?  of  a  hemolhorax  reach  their  full  height  on  the  third 
or  fourth  day.  The  pain  is  severe,  the  pulse  and  temperature  rise, 
dyspnea  is  prominent,  respiratory  movement  on  the  affected  side  b 
annulled,  and  there  arc  the  physical  signs  of  fluid  on  the  pleura. 

The  course  of  the  temperature  is  a  matter  of  concern,  for  the  fever 
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suggests  cmpj-cma.  It  seems  always  to  rise  pari  passu  with  the 
increase  of  blood  In  ihe  pleural  cavity;  often  declining  after  the 
third  or  fourth  day;  always  falling  after  a  paracentesis  and  rising 
anew  with  fresh  access  of  pleural  hemorrhage.  On  the  other  hand, 
the  fever  of  infeciion  arises  later,  persists,  or  gradually  mounts 
higher.  A  spedal  feature  of  the^e  pneumonias  i»  their  cariy  resolu- 
tion and  their  tendency  to  relapse. 

Terforating  woundx  of  the  hears  in  warfare  Makin  regards  as 
certainly  fatal,  bclie\'ing  that  the  cause  of  death  is  not  hemorrhage, 
but  sudden  stoppage  of  the  heart  action. 

Senn  believes  that  death  usually  occurs  from  compression  of  the 
heart,  due  to  hemorrhage  within  the  peri(ar<Huni.  In  those  ca».-s 
where,  from  the  anatomical  features,  the  heart  would  seem  to 
he  involved  and  yet  presents  no  symptoms  of  injury,  the  inference 
must  be  that  it  escaped,  owing  to  change  in  position  and  size 
incident  to  contraction. 

Other  observers  write  Ihal  a  bullet  has  been  known  to  pass  through 
the  heart  without  fatal  effect.  Dixon  and  McRwun  report  a  case  in 
which  there  was  a  small  bullet  wound  *^  inch  to  inner  aide  and  ^ 
inch  above  the  nipple.  I'hc  patient  did  not  complain  of  any  pain 
but  of  great  thirst,  temperature  102,  pulse  130,  respiration  45. 
The  heart  sounds  were  normal  and  there  were  evidences  of  blood  in 
both  pleural  cavities.  No  cough  or  hemoptysis.  The  patient  lived 
sixty  hours.  Autopsy  showed  the  track  of  the  bullet  through  the 
left  lung,  the  right  ventricle,  and  lodging  on  the  right  lung.  (Brit. 
Med.  Jour.,  May  37,  1916.) 

Penetrating  wounds  of  the  a^oMim  are  seldom  simple  in  character, 
for  it  only  rarely  haj^ns  Ih-il  a  single  vJscus  is  involved.  The  one 
symptom  which,  if  it  occurs  at  all,  is  common  to  wounds  of  alt 
abdominal  organs,  is  peritonitis.  The  sources  of  hemorrhage  are 
numerous.  The  degree  of  injury  to  cvcr>'  organ  decreases  with 
Increased  range.  The  small  utteslint  is  naturally  the  structure  most 
frequently  wounded  and,  of  course,  its  perforations  are  multiple 
{Fig.  103). 

I'atn,  collapse,  vomiting,  and  peritonitis  are  neatly  a\'wtk'j%^ie%R.ti.V> 
although  present  also  in  wounds  of  the  stomach  SkTid  Ui%e\T\X.«sV\'n«. 
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The  peritonitis  is  more  widespread  in 
than  in  the  case  of  the  stomach  and 
greater  activity  and  motility  of  the 


the  case  of  the  small  intestine 
large  iotutine,  becjiiuc  of  the 
small  intestine.  Vomiting  of 
blood  may  be  taken  to 
indicate  perforation  of  the 
stomach.  The  stomach 
and  intestines  escape  "ex- 
ploMvc"  effects  in  propor- 
tion as  ihcy  are  empty  at 
ihe  lime  of  injury. 

The  bladder  when 
wounded  may  present  two 
openings;  both  may  be 
extra-peritoneal,  both  may 
\>K  intra-pcritoneal,  or  one 
niay  be  intra-  and  the 
other  extra-peritoneal.  An 
cxirii -peritoneal  wound 
bleeds  the  more  profusely; 
an  Jntra-periloncal  wound 
permits  the  escape  of  urine 
iniH  the  peritoneal  cavity. 
Iicmaturia,  or  suppressed 
urination  with  an  empty 
bladder,  points  to  the 
charatlcr  of  the  injury. 

Clunshot  wounds  of  the 
Solid  Vitcera  naturally 
are  less  grave  than  those 
of  the  digestive  tube  and 
uncomplicated  by  hemor- 
rhage or  infection  are  of 
omnpanttvcly  slight  importance.  The  track  of  the  bullet 
througb  the  1)ody  is  usually  easily  determined  from  the  apertures 
of  entnuiccand  exit,  and  the  range  of  movement  of  the  organ 
being  limited,  a  fairly  accurate  forecast  of  the  course  of  tlic  bullet 
through  the  organ  may  be  made.    Retained  mis.<iiles  may  be  lo- 


Fic.  loj. — PfrfuritiBK  wouadt  of  itnalt  iatallot. 
(■)  Eotcy;  (b)  niL  NdM  (1ii4ik«  chxtnoln'  and 
(vntiQO  at  muooui  mBinbtanti  loc*ll»ileochrmcaii 
iD»rc  abundaiil  atoaod  <ait  ■pbtIuio.  IMakini. 
(na  Si.  Thomki  lloiplta)  Muiium.) 
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catetl  by  the  x-ray  an<l  finally  there  niay  be  patho^omonic  symplotns 
lu  aid  in  the  diagnosis  ot  the  Daturi.-  and  the  extent  of  the  visceral 
injury.  Shell  wouikIh  are  much  more  seriuun  than  bullet  wounds 
ance  the  laceration  is  likely  to  be  more  extensive,  the  fragments 
more  likely  to  be  retained,  and  much  more  certain  to  carry  in 
infection. 

WoMHiii  0/  Ihe  Lirtr  may  present  no  evidences  other  than  the  track 
of  the  bullet,  or  the  symptoms  may  be  overlooked  by  rciison  of  the 
more  important  concurrent  damage  to  the  other  structures.  It  may 
be  contused,  perforated,  or  lacerated  or  even  shattered  by  "explo- 
sive" effects.  By  rea^n  of  the  bulk  of  the  ofrsd,  retained  missiles 
arc  common.  I'he  most  frequent  course  of  the  bullet  i»  transverse. 
Of  56  cases  Makins  mentions,  in  it  the  wound  was  transverse;  to 
of  these  crossed  the  body  completely;  4  had  a  wound  of  entrance  only. 
In  7  the  course  was  anlcro-poatcrior;  and  in  s  the  missile  was  re- 
tained. These  ratios  would  probably  persist  in  any  given  number  of 
caws.  Excoriations  or  furrows  may  be  the  source  of  more  trouble- 
some hemorrhages  than  uglier  perforations.  The  shell  wounds  give 
tiie  often  to  secondary  liemorrhages  at  the  base  hospital.  These 
wounds  after  death  assume  the  form  of  wide  gaping  cavities  or  ex- 
tensive broad  tunnels  lined  uilh  necrotic  hepatic  tissue,  often  stained 
a  bright  orange  tint  by  bile  pigment.  Next  to  the  digestive  tube 
the  most  common  conrunent  injury  is  to  the  pleural  cavity  and  lung. 
Associated  wound  of  the  right  kidney  ts  not  rare. 

llemorrbage  may  lead  to  a  rapidly  fatal  issue  and,  even  if  not  of 
that  degree,  may  be  a  source  of  embarrassment  in  deaUng  with 
associated  injury  to  the  digesti\'c  tract.  In  the  base  hospital  very 
rarely  is  the  diiignosis  of  the  liver  injury  made  from  the  presence  of 
blood  in  the  right  loin— the  classical  sign. 

Stconiary  hemorrtiage,  the  sequel  of  septic  infection,  usually  occun 
alKiut  the  tenth  day  and  is  accompanied  by  pain,  distention  of 
abdomen,  rise  of  temperature,  rapid  and  weak  pulse,  restlessness, 
and  increasing  weakness.  Localized  swelling  may  develop,  in- 
dutlinguishable  from  aliscess. 

Jaundk«  is  a  common  sign  but  variable  in  degree,  most  pronounced 
when  developing  with  septic  infection.    It  is  \>to\aVi\^'  Vexcuik.-^'WL 
in  character. 
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Bile  in  the  wound  is  pathognotnonic  of  the  injury  to  the  liver  or 
its  <luct.  It  may  Appeur  at  Ok  external  wound,  )>e  expectorated 
through  a  wounded  lung,  or  collect  in  the  abdominal  aiviiy.  llie 
persistence  of  the  biliary  fistula  depends  fhiefly  upon  the  ««  of  the 
wound  and  the  degree  of  the  infection.  Makins  notes  one  case  in 
which  the  fistula  opened  into  the  pleura  from  which  15  pints  of 
bile  were  removed  by  repeated  aspiration,  the  internal  fistula  closing 
about  the  fortieth  day.  The  presence  of  free  bile  in  the  peritoneal 
cavity  probably  does  not  o(  itself  excite  inflammatory  reaction. 

SeiDHiiary  abscess  in  a  j(rave  complication.  The  subphrenic  variety 
U  frequently  accompanied  by  empyema. 

The  Sfileen  is  frequently  wounded  and  the  effects  are  comparable 
with  those  of  ihc  liver.  Aside  from  the  tnteslimil  complications, 
left  side  hemothorax  and  left  kidney  injury  are  most  common. 
Makins  is  of  the  opinion  that  death  from  hemorrhage  in  such  in- 
juries is  not  so  common  as  might  be  expected. 

The  Poncreiu  is  doubtless  seldom  wounded  alone.  U  the  hollow 
viscera  should  escape,  there  is  a  likelihood  that  recovery  might 
occur. 

The  Kidney  may  l)e  sirajtly  perforated;  or  it  may  be  lacerated  or 
shattered:  In  any  case  the  hemorrhage  will  depend  largely  on  the 
extent  to  which  the  hilum  is  involved.  The  hemorrhage  may  be 
peritoneal  or  pcri-rcnal. 

llcmaliirla  i.s  often  absent  or  so  transient  as  to  pass  unobserved. 
It  is  rarely  profuse  or  persistent.  It  may  give  rise  to  disturbances  of 
micturition  from  coagulation  of  the  blood  and  dislentioD  of  the 
bladder  by  the  clot.  Extra viisation  of  urine  is  not  a  notable  fea- 
ture of  kidiie)'  injuries,  probably  due  to  the  fact  that  the  injured 
kidney  docs  not  functionate  freely.  If  the  hilum  alone  is  injured, 
extravasation  will  be  mure  conspicuous.  Secondary  hemorrhage 
following  infection,  usually  from  Streptococci  or  B.  coli,  develops 
from  the  sixth  to  ihe  twentieth  day.  It  may  take  the  form  of  a  per- 
sistent hematuria  or  pcri-renal  hematoma  extending  into  the  loin 
and  iliac  fo^sa. 

PROGNOSIS  AND  TREATMENT 
JVtiti  uvutiJs  produced  by  the  army  bullet  and  uncomplicated 
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by  Infection  tend  to  heal  without  difficulty.  Whether  or  not  in- 
fection occurs  depends  upon  the  efficiency  of  the  first-aid  dressing— 
that  is  to  say  whether  it  is  ample  and  whether  it  is  applied  in  due 
time. 

The  aim  of  the  first  dres^inK  is  to  secure  aseptic  occlusion,  but  if 
the  wound  is  exposed  to  infection  from  sources  other  than  the  bullet 
before  the  dressing  is  employed,  the  wound  may  as  well  be  regarded 
as  infected.  In  trench  warfare  scarcely  a  wound,  whether  from 
bullet  or  shell,  escapes  infection.  Tbe  reasoni  for  this  have  already 
be^n  indicated  as  arising  from  the  environment  and  thv  excessive 
tissue  destruction. 

'the  impossibility  of  adequate  first  aid,  the  prolonged  e.vposurc  of 
the  wound  to  infectivity  of  the  greatest  virulence,  the  lowered  resist- 
ance at  the  tissues  adjacent  to  those  actually  destroyed,  the  explosive 
effect  of  iJie  high-velocity  mitoile,  the  lowered  body  resJ.«aiii:e-;arc 
all  factors  to  be  considered. 


TREATMENT  OF  INFliCTED  WOUNDS 

ll  has  come  about  that  the  battkfidds  of  Western  Europe  have 
enriched  surgery  with  volumes  of  new  and  unique  experience  in  the 
treatment  of  Infection.  These  later  experiences  have  in  nowise 
changed  the  great  principles  of  treatmenL— Antise{)si>  and  Drainage 
— but  it  has  changed  in  maoy  respects  and  application  of  these  prin- 
ciples. "Hie  older  antiseptic  agents  have  proven  themselves  woe- 
fully inqwtcnt  in  the  t>T)c  of  wounds  under  cunsidciation.  The 
surgeonaat  the  front  have  faced,  in  this  matter,  new  problems  which 
would  appear  to  be,  fundamentally,  bacteriological.  Armed  against 
Uie  ordinary  pus-pioduclng  bacteria,  they  were  not  prepared  in 
experience  or  even  in  theory,  to  combat  a  host  of  strange  microbes 
working  their  efTccts  in  a  myriad  of  bewildering  combinations  and 
variations. 

From  Uie  reports  of  various  bacteriological  studies,  it  may  be 
ituuoMd  that  in  a  given  number  of  infcttcd  wounda  Vi\«  vaxwMi 
Infective  agents  will  be  tound  in  these  percentages'. 
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P«r  C«nl. 

StDpbylocixci .  86 

Streptococci Si 

B.  Pcrfrinfciu. 75 

B.  Protcui 47 

B.  Coli 40 

B.  Mallg.  Edenn ..........a.. 38 

B.  HIbler  IX , « 

The  odor  of  wounds  in  which  cerUdit  bacteria  predominate  ha-s  » 
ccruin  churaclcr.  Thus  the  B.  Matignant  Kdcma  produces  a 
cadaveric  odor:  With  B,  Hibler  IX  addet),  the  smell  ia  more  putrid 
and  penetrating. 

B.  PcrfrinKcns  produces  a.  rancid  butyric  odor  but  is  not  fetid. 
Il  (urnishcs  in  the  majority  of  cases  the  background  for  the  odors 
of  the  other  or^nisms.  B.  Hibler  IX  evolve:^  the  mo-st  fetid  gas, 
producing  an  cxtraordinarj-  and  peculiar  smell  of  putrefaction. 
B.  Proleu»  produces  a  fecal  odor.  Tlie  nature  of  the  infection 
determines  the  other  chemical  manifestations  of  the  infected 
wound. 

Suppose  the  wound  is  csaniincd  on  the  second  to  the  fourth  days 
and  is  found  tu  be  comparatively  dry.  The  edges  of  the  wound  are 
blackened  and  surrounded  by  a  reddened  margin,  though  there  is  Uttle 
swelling;  the  wound  cavity  filled  with  fibrinous  exudate  beneath 
which  is  a  thin,  sanious  fluid.  Such  a  wound  contains  B.  Pcrfringens 
often  in  pure  culture.  It  may  proceed  to  repair  without  other 
symptoms.  Later  other  forms  of  infection  may  <lcvclop,  due  to 
Streptococci,  B.  Proteus  or  Coli  types  in  addition  to  ihe  Anaerobes. 

Suppose  again  the  wound  be  examined  on  the  second  to  tenth  days 
and  is  foun<l  In  be  discharging:  (a)  creamy  yellow  or  blui&h-green  pus 
possibly  cmiiling  an  evil  smell— in  this  case  due  to  the  Proteus  and 
Coli  t)*pe,  Siaphyio-,  Streptococci  and  Pyocyaneus:  (6)  Brown, 
chocolate-colored,  red-brown  or  black  pus  with  gas  bubbles,  fetid 
odor;  patient  profoundly  anemic  and  languid  and  drowsy,  Anaerobes 
present.  Tlic  color  of  the  discharge  is  due  to  the  hemolytic  action 
of  the  B.  Perfringens  and  B.  Malignant  Kdema.  Il  would  appear 
that  the  infcctivity  o(  the  Anaerobic  bacteria  depends  largely  on  the 
activity  of  Streptococci;  these  are  always  present  in  the  Malignant 
Edema  cases. 
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Sudi  are  Uie  bacteria  and  the  more  common  cfTccts  they  work 
in  llm  wouikIs  under  consideration.  To  combat  these  effects  the 
resources  of  antisepsis  have  been  strained  to  the  iitmo.tt. 

Antisepsis,  whatever  the  agent  employed,  must  always  be  regu- 
bted  by  the  two  cardinal  ))rindples:  the  maximum  germicidal 
efficiency;  the  minimum  injury  to  the  tissue  cells. 

Several  new  agents  claiming  these  properties  have  been  employed; 
their  uiicfulncss  is  still  snbj»4ut.  One  of  the  most  valuable  in  these 
aggravated  forms  of  infection,  undoubtedly,  is  Dakin'.*  solution  of 
hypochlorous  acid,  and  which  may  be  made  after  the  following 
formula:* 

BkvboDBte  ol  Soda .  toognnu 

Cbloriniled  LiiM i40griiRu 

W«ter lo  liters 

Uls  and  filter  thtaagh  cotton  and  add 

Boric  Acid  40  granu 

\  Less  affective  in  its  germicidal  action,  but  aiding  greatly  in  rais- 
Jbe  vitality  and  resisunce  of  the  fixed  tis$uc  ccIU,  i»  Wright's 
»n: 

Sodium  Cbloricic.  ^ 3  parts 

SoiKum  Cilnce.        .     •■■•■> •■•■■     ■  part 

Water 96  puts 

Iodine  and  alcohol  are  indi^iiensable  in  the  primary  wound  treat* 
ment,  but  of  limited  usefulness  once  infection  has  fiicd  itself  in  the 
wound.  Carbolic  acid,  the  mercury  eom|>oun<li,  hydio^ien  peroxide, 
boracic  acid,  saliiylic  add,  and  other  germicides,  huve  their  spcdal 
indicationa. 

The  management  of  these  wounds,  aside  from  spcdal  compUca- 
linn.s,  may  he  summarized  in  thi.'%  fashion: 

On  Mxc  firing  lint  the  first-aid  drcs^ng  is  applied,  bleeding  checked 
as  much  as  possible,  and  some  sugiport  extemporized.  This  may 
need  to  be  done  in  the  trench,  or  in  the  regimental  surgeon's  dug-out. 
At  soon  as  circumstances  permit — sometimes  only  after  iutermin- 
able  d«lft>* — the  patient  is  brought  to  tlic  casually  dcaring  Uittion 

*  Tlio  Abbott  .Mt[i1oii]ii]  Co.  Iiavc  tJic  RjteDt  ptcpaivd  va.  taXiXcX  Vtvniv  Vvuxk 
which  Ac  nJutioa  niAy  be  matte  u  needed. 
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where  definite  treatment  is  to  be  instituted.  lo  many  cases  support- 
i%'e  ticatniciit  is  owntJal  before  the  patient  can  be  worked  with 
fuilhcr.  The  clothing  is  removed,  the  6cld  of  opcratton  cleansed 
with  ether  or  alcohol,  und  the  wound  (examined.  II  it  is  an  uncom- 
plicated flesh  wound  of  recent  origin,  it  is  sufficient  to  trim  away  all 
the  dcvilalijsed  li:!.3'ue,  whether  that  be  much  or  Ultle,  cleanse  every 
recess  of  it  with  iodine,  install  ample  drainage  and  dress  with  gauxe. 
U,  on  the  other  hand,  ihe  wound  is  .some  hours  or  days  old  and  infcc- 
tioa  has  obviou&ly  gained  a  foothold,  a  more  vigorous  treatment  is 
to  be  applied,  the  details  of  which  vary  somewhat  with  the  sus- 
pected or  obvious  character  of  the  chief  infective  agent.  In  this 
case,  as  before,  the  wound  is  to  be  freely  o|>ened  and  dead  ti&sue  cut 
away.  This  is  in  reality  the  principal  part  of  the  treatment,  since 
these  tissues  are  the  soil  in  whidi  the  anaerobes  ^ow. 

If  the  gas  baciltui  is  already  at  work,  as  indicated  by  the  odor  of 
the  wound,  the  character  of  the  discharge,  and  the  appearance  of 
the  tissues,  the  procedure  will  depend  on  whether  (a)  it  is  subcu- 
lantous;  or  {b)  subjasctal.  (o)  In  this  case,  the  infection  constitutes 
a  cellulitis;  the  tissues  beneath  the  skin  are  edematous,  brown  and 
crepitant,  while  the  skin  itself  is  a  chocolate  brown.  The  patient's 
general  condition  will  depend  on  the  area  involved.  The  tempera- 
ture and  pulse  rate  may  not  be  much  disturbed  in  the  mild  cases, 
but  both  rise  when  the  infection  begins  to  spread  along  the  fascial 
planes. 

Free  htciiton  is  indicated,  down  to,  but  not  through,  the  fascia — 
vertical  incisions  an  inch  long  at  intervals  of  a  or  3  inches  and 
implicating  the  whole  area  of  brown  skin.  A  free  discharge  of 
yellowish  serum  follows.  Dressings  saturated  with  pero.ttde  or 
Wright's  solution  are  applied  until  the  fat  assumes  a  healthy  color, 
when  the  incisions  may  be  drawn  together  wilh  one  or  two  stitches, 
usually  about  the  fourth  day. 

(i)  Tlie  gas  bacillus  infection  is  subcutaneous:  In  this  case 
actual  gangrene  of  the  limb  occurs;  the  blood  supply  is  strangled, 
the  main  vessels  ihiombosed.  There  is  llie  characteristic  foul- 
smeUing,  biown  discharge  with  bubbles  of  gas;  the  temperature  and 
pulse  arc  high;  vomiring  frequently  occurs  and,  perhaps,  jaundice 
^  the  hemolysis  is  marked ;  the  limb  becomes  mottled,  tightly  swoUeo, 
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and  tympanitic,  and  death  may  rapidly  supervene.  Oftentimes  the 
x-ray  will  reveal  the  presence  of  the  infection  before  its  usual 
characteristics  arc  manifest;  pnle  sliadows  indicate  the  separation  of 
the  mui^lc  bellies  along  their  fascial  planes,  by  which  paUiway$  the 
infection  spreads.  If  the  character  of  the  infection  is  recognized 
early,  while  still  limited  to  the  region  of  the  wound,  free  incision 
through  fasdas  and  muscle  may  be  sufScient.  If  gangrene  is  imrni* 
Dent  or  present,  or  if  tlic  general  intoxication  is  profound,  amputa- 
tion is  alone  of  any  service,  while  tlic  adjacent  body  areas,  if  involved, 
are  freely  incised. 

Free  incision  and  free  drainage  is  the  best  prophylaxis  against  the 
Tetanus  bacillus,  and  where  this  cannot  be  done  to  onc'»  satisfac- 
tion anti-tetanic  serum  should  be  employed. 

Tlie  slrepio-  and  stapkylococcic  infections,  accompanied  or  not 
by  cMi  types  of  bacteria,  arc  best  combated  by  Dakin's  solution. 
Synwads  (British  Med.  Journal,  Nov.  4,  1916)  indicates  the  method 
of  using  the  solution:  In  the  wound  arc  installed  several  fenes- 
trated rubber  tubes  held  in  place  by  gauze  lightly  packed  so  as  to  be 
in  contact  with  the  wound  surfaces.  The  solution  is  let  into  the 
dninage  tutws  by  the  drip  method  and  in  the  severe  cases  the  irriga- 
tion should  be  continuous,  day  and  night;  but  ordinarily  intermittent 
flushing  is  sufGcient.  Bacteriological  examinations  of  the  secre- 
tions determine  the  rale  of  subsidence  of  the  sepsis,  and  when  the 
wound  after  a  few  days  is  practically  sterile  it  may  be  sutured  or 
drawn  together  with  adhesive  strips.  If  the  hypochlorous  solution 
il  irritating,  or  after  the  major  infection  has  been  brought  under 
control,  Wright's  solution  may  be  substituted, 

Crile  adds  to  tliis  form  of  treatment  the  use  of  the  electric  tight. 
The  light  b  applkd  through  a  cluster  of  bulbs  suspended  over  the 
wound.  Pasteboard  cones  or  metal  frames  may  be  used  to  con- 
centrate the  light,  and  the  concomitant  heat  should  be  measured  by 
the  i>aticnt's  comfort.  The  light  and  the  irrigation  are  employed 
simultaneously  until  such  time  as  the  Infection  has  disappeared, 
after  which  llie  Ught  alone  is  used  until  repair  is  complete.  Dress- 
ings arc  abolished.  Crile  believes  that  this  method  simulates  titc 
effect  of  the  light  and  heat  of  the  desert,  where  wuuiid  iQ^i  v'^wkxA^ 
in  remariuiUc  measure,     (/our.  Surg.,  Gyn.  and  0\>6.,0c^-,  ■v^)\*J^ 
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Flavine  (diamioo-ineUiyl-acridtniuin-cJiloride)  may  replace  all 
antiseptics  including  Dakin's  solution  in  iht-  Ircitment  of  these 
infections,  whether  due  lo  pyugenic  or^anisniii  or  inlestinal  flora, 
as  it  posBCsse:^  almost  ideally  the  properties  of  an  antiseptic  (Bland* 
Sutton  Institute  of  Pathology  Report  to  the  English  Medical  Re- 
search Committee):  it  is  powerfully  germicidai  in  sfrttm. — -Most  of 
the  germicides  in  use  lose  potency  in  the  presence  of  tissue  albumens. 
/(  does  not  destroy  fixed  tissue  eeJls. — Other  agents,  such  fts  mercury 
bichloride,  destroy  germ  and  tissue  relb  alike,  creating  a  Eone  of 
coagulation  which  can  become  a  nidus  of  infection.  /(  does  not 
interfere  wlh  phagocytosis.— C^rhoWc  acid  kills  bacteria  and  inter- 
feres with  |ihitg<icylo$is  in  solutions  t  to  150;  bichloride,  i  to  7000. 
Whereas  Flavbc  is  Kcrinicidal  in  strength  of  i  to  100,000,  while  a 
streiijjth  of  1  to  500  it  lu'cessarj-  to  interfere  with  the  phagocyto- 
sis. //  does  not  retard  or  uttfavarably  ajfecl  the  process  of  neu'  lissut 
Jormation, — i.t.,  granulation  tissue,  nor  produce  evil  coMstUniianai 
epets. 

After  free  inci&ion  use  Flavine  in  1  to  1000  conccDtration  in  o.S 
per  cent.  NaCl  sol.  to  irrigate  or  swab  the  wound,  then  cover  with 
gauze  saturated  with  itie  same  sol.  The  irrigation  is  repeated  once 
or  twice  daily  depending  on  the  acuteness  of  tiie  condition.  In 
cases  so  treated  both  before  and  after  suppuration,  the  results  have 
been  highly  salisJaclory  (British  Med.  Jour.,  Jan.  aotli,  1917). 

"Kip,"  is  a  paste  composed  of  bis.  sub.  nil.  oz.  i,  iodoform  oz. 
3,  lic{uid  parafiln  qs.,  and  is  used  by  many  English  surgeons  to  fill 
large  suppurating  wound  cavities,  6rsl  mopping  out  freely  with 
methyl  alcohol.  The  dre-«ing  oftentimes  need  not  be  changed  for 
days. 

Rilus  Eastman  of  Indianapolis  in  charge  of  a  base  hospital  in 
Vienna  indicates  the  ordinary  procedure;  emphasising  the  value  of 
sunlight  in  the  treatment  of  wound  suppurations  (Jour.  Ind.  Stat. 
Med.  Assn.,  Nov.,  tqi6):  All  clothing  is  removed  to  the  disinfect- 
ing room.  Each  man  is  then  blanketed  and  carried  to  the  bath 
where  he  is  smeared  with  blue  ointment  and  plact<l  in  an  indi- 
vidual tub.  Even  Uiose  wearing  plaster  casts  go  into  shallow 
tubs  with  liicir  enca.sed  limbs  held  up  out  of  the  water  by  straps. 
After  the  MS  batbs    tJic  patients  are  csLtiied  to  the  dreaaiog 
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rooms  where  bandages  and  dressings  are  removed  and  minor  open- 
tive  roeuurcs  canicd  out. 

Infected  wounds  are  irrigateil  with  hydrngen  pcroxid  solution  and 
douched  with  normul  saline  and  Ailed  with  Peru  balsam  or  coated 
with  Miculicz  salve  (silver  nilrnle,  liorir  acid  and  vaseline).  After 
eucb  simple  wound  ticitmcnl,  the  wounded  arc  taken  to  the  wards 
for  re&t  in  a  dean  bed  before  any  painful  or  depressing  manipula- 
tions or  Roentgen  i-xaminalion<^  are  made. 

Cases  with  enormous  suppurating  surfaces  or  extensive  decubitus 
are  sent  to  the  Eiselberg  clinic  and  placed  in  water  beds.  Other 
badly  infected  wounds  are  treated  chiefly  by  wide  incisiorij  continuous 
diop  irrigation  with  Dakin's  solution  of  sodium  hypochlorite  or  con- 
tinuous immersion  in  4  per  cent,  acetate  of  aluminum  solution  and 
exposure  to  sunlight.  No  single  agent  seems  more  inimical  to  bac- 
terial growth  than  the  chemical  rays  of  the  sun.  Superficial  staphy- 
lococcus, B.  coli  and  contaminating  infections  such  as  the  several 
forms  of  proleus  steadily  allenuate  under  graduated  exposure  to  the 
solar  rays  and  even  the  streptococcus  and  gas  bacillus  infections  arc 
distinctly  benefited  by  tlie  sun  treatment.  The  large  garden  in  the 
rear  of  the  Rescrvcspital  8  is  utilized  to  the  utmost  for  direct  ex- 
posure of  tlie  infected  wounds  lo  llii^  ^un'^  rays.  Gauxe  dres^ngs 
and  bandages  are  dispensed  with  wherever  possible  and  foreign 
body  reaction  is  brought  u>  the  irreijuciblc  minimum.  On  bright 
days  90  per  cent,  of  our  patients,  bedridden  or  ambulant,  are  sun< 
ning  themselves  in  the  garden.  Napoleon  first  expressed  a  fine 
apj)  recta  lion  for  heliotherapy  when  he  said  "  disease  is  in  the  shadow, 
its  cure  ts  in  the  sun." 

Tlie  reserve  hospital  is  the  third  station  back  of  the  lines.  First 
aidisgivcnimmediatcly  back  of  the  trenches  in  the  field,  the  wounded 
•re  then  carried  to  the  "  Kiappcn  "  hospitals  where  simple  and  urgent 
measures  such  as  the  application  of  plaster  and  starch  casta  or 
s]>lints,  ligation  of  blee<ling  vessels,  etc.,  arc  carried  out.  From  the 
"Elappcn"  hospitals  the  patients  are  gent  in  transport  trains  to  the 
reserve  hospitals  for  complete  and  systematic  radical  treatment. 
If  radical  measures,  as  surgical  operations,  orthopedic  measui^  <» 
other  energetic  treatment  are  not  retiuired,  the  pa\Awi.V*  mi  '^^'^ 
sent  to  the  honM»  for  the  convalescents. 
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In  Reserve  Hospital  8,  as  in  all  other  reserve  hospitals,  the  work 
consists  chiefly  in  the  surgical  treatment  of  nerve  and  spinal  cord  and 
blood-vessel  injuries  and  the  removal  of  bullets,  hand  grenade  frag- 
ments and  shrapnel  balls  from  nearly  all  parts  of  the  anatomy, 
including  the  brain,  abdomen,  head  Onuses,  and  joints.  We  re- 
ceive abo  a  large  number  of  compound  and  comminuted  fractures, 
nearly  all  of  whicli  are  infected. 

The  necessity  of  energetic  treatment  of  the  infected  wounds,  which 
complicate  nearly  all  fractures  with  the  exception  of  those  caused  by 
boulder  injuries  received  in  the  mountains  on  the  ItaLiao  front, 
makes  the  use  of  crustacean  appliances  such  as  plaster-of'Paris  coats 
of  relatively  small  value.  Thus  in  fractures  of  the  humerus  with 
infected  open  wounds  tlie  traction  splint  of  Tliomas,  made  of  heavy 
wire  or  wood,  provides  immobilization  and  extension  and  at  the 
same  time  permits  of  local  wound  treatment.  In  thigh  fractures  the 
Steinman  pin  passed  through  the  lower  end  of  the  femur  pro\-ides 
direct  extension  and  allows  the  free  and  convenient  trealment  of 
open  wounds  which  is  so  essential.  The  Hcy-Grovcs  cradle  spUnt 
for  tliigh  fractures  supplements  the  Steinman  pin.  Plaster  o( 
Paris  is.  of  course,  much  used  even  in  infected  fractures,  large 
defects  being  left  in  the  cast  at  the  open  wounds,  these  defects 
being  bridged  over  by  metal  loops  or  wire  "  basket  handles." 

Good  adhesive  plaster  being  scarce,  Buck's  extension  is  secured  in 
appropriate  cases  by  gluing  Canton  flannel  to  the  skin  with  "  Maste- 
sol,"  made  of  resin,  alcohol,  benzine  and  Venice  turpentine. 

TRE.VTMENT  OF  GUN.SHOT  FRACTURES  OF  THE  LONG 

BONFTS 

The  treatment  of  gun.shot  fracture  of  the  loni;  bones  varies  in 
detail,  depending  upon  the  character  of  the  injury  to  the  bone  and 
to  the  soft  parts.  On  this  basis,  three  clinical  varieties  may  be 
recognized:  (a)  Simple  perforating  fracture  (Fig.  104);  (b)  ex- 
tensive comminution  with  moderate  injury  to  the  soft  parts  (Fig. 
'05)1  W  extensive  comminution  with  great  laceration  and  de- 
struction of  the  soft  parts  (Fig.  106). 

(a)  The  treatment  of  uncomplicated  perforating  fracture  is 
cTcnrding!y  simple:    AseplJc  occlu&ion  anft  \mm,oVi\tiiation  and, 
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provided  only  that  infection  is  kept  out  o{  tbc  wound,  the  results  aie 
uniformly  cxcclltrnt. 

(1»)  Unfortunately,  simple  perforation  of  bone  in  the  present 
warfare  is  uncommon.  On  account  of  proximity,  the  mi!»ilcs 
strike  al  high  velocity  and  explosive  cJTecls  arc  the  rule,  both  in  tlie 
bone  and  the  soft  parts.     So  long  a»  the  main  blood  supply  h  inluct 


Pm.  104.— Siset<  pcrftn^Miof  ttu-  pw.    t*t.— 'RiUHlv*  Mwaiaullun  vllti 

■lira  o(  lk«  l»BS  *nd   ct   ibt   liMt.     owdsr^ta  iajory  to  (h«  (stt  parls.     (B«rrlt, 
<V4JM«.>  ntii.  Jovr.  Siirr.  Jul.,  lai]) 

tin  effort  must  be  made  to  save  the  limb.  Un<ler  anesthesia  the 
necessary  debridement  of  the  soft  parts  is  pcrfoimtd,  the  wound 
cavity  thoroughly  cleansed  with  iodine,  and  the  bone  fragments 
adjusted.  Nothing  but  bone  divested  of  its  periosteum  and  living 
Imdc  In  the  wound  »)inuld  be  removed.  Even  though  a.  tt^LiKCftcW-'w. 
quite  liltcly.  later  to  become  a  seciucslrum,  \l  \i  \x.\.\xx  \»  \c».n«.  W 
alone.    In  ax  many  o[  the  fragments  are  temovtA  xe.cow.U'a.c.'Cvairi 
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of  bone  docs  not  occur  iind  a  flail  limb  results,  a  condition  worse 
than  the  loss  w(  the  limb. 

If  the  treatment  is  institutol  late,  infection  in  some  degree  is  a 
certainty,  and  the  main  cfTorl  is  directed  towuid  tlie  wound  In  the 
soft  parts,  assuming  of  course  that  the  limb  is  adequately  splinted. 
The  treatment  of  the  infected  wound  in  the  case  of  these  gunshot 
fractures  ii.  the  same  as  that  already  indicated  in  connection  tdth 


Fte.  lei. — ^Eilaiuiva  ccmminution   vith  piM   luermlion  at    (h«  toft    parU.  nqoiriiui 
■mputntion,     (llarrii.  llnl.  Jnui.  SurR.,  Itn.,  luil.I 

wounds  of  the  soft  parts.     Each  of  the  long  bones  presents  its  par- 
ticular problem  with  regartl  to  imm»bili/.ation  and  extension. 

(c)  In  case  the  bones  are  shattered,  the  soft  parts  reduced  lo 
pul]),  it  is  belter  to  proceed  to  immtjiiale  amputation.  It  is  luder 
these  circumstances  that  Fitz  Maurice  Kelley  recommends  the 
»mple  circular  ampulalion  of  the  member,  dividint;  all  the  tissues 
at  the  same  level,  making  no  effort  to  fashion  a  flap.  After  the 
dangers  of  infection  arc  passed,  another  amputation  following  the 
usual  iines  is  to  be  practised. 
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The  question  of  immobUisalion  is  complex.  On  the  field  shaped 
splints  of  zinc  or  molded  wire  splints  may  be  employed.  Tuffier, 
however,  expresses  preference  for  the  wooden  splint  fashioned  and 
padded  in  (he  ordinary  way.  He  praises  its  simplicity  and  rtliciency. 
At  the  field  and  base  hospitals  no  such  simple  routine  can  be  followed 
and  eadi  case  must  be  treated  according  to  its  character,  taking  into 
account  the  degree  of  fraRincntation,  tlie  tendency  to  displacement, 
the  requirements  of  frequent  change  of  dressing  of  the  soft  parts  and 
the  comfort  of  the  patient. 

In  the  ordinary  fracture,  with  absence  of  wound  infection,  the 
plaster  splint  remains  the  drcssinfj  of  choice. 

tn  the  case  of  the  greatly  cumminuttd  fracture  with  serious  sup- 
purations to  be  treated,  the  problem  of  maintaining  coaptation 
while  handling  the  limb  in  doing  (lie  dri.-s;<^ings  is  one  difficult  to  solve. 

E.  W,  Hey  Groves,  in  the  British  Journal  of  Surgery  (April,  1916), 
has  pointed  out  the  value  of  continuous  exiension  in  this  class  of  cases 
and  the  manner  in  which  ihe  principle  may  he  applied  to  the  indivi- 
dual fractures.  Two  methods  he  holds  in  reserve:  first,  extension 
splints,  modifications  of  those  invcntetl  by  Borchgevrink ;  second, 
transfixion  apparatus. 

The  sj>lint  for  the  humrrui  is  s  Y-shajied  wooden  piece,  the  crutch 
padded  for  the  axilla  and  the  end  extending  beyond  the  elbow  and 
fitted  with  a  pulley  wheel.  A  stirrup  of  adhesive  plaster  i$  fixeil  to 
the  lowerpart  of  the  arm  and  a  perforated  wooden  bar  fitted  into  the 
stirrup.  The  q^int  is  now  adjusted  to  the  axilla  and  inner  a.'tpect 
o(  the  arm  and  fixed  with  adhesive  strips.  A  cord,  attached  to  the 
wooden  stirrup,  is  passed  through  llie  pulley  and  brought  around  to 
the  inncT  surface  of  the  splint  where  it  is  fastened  with  whatever 
tension  may  be  desired. 

Groves  fastens  the  pulley  cord  to  a  solid  rubber  band  arranged  as 
a  loop  on  the  inner  side  of  the  splint,  to  perfect  the  continuous 
extension. 

When  Ihe  <langer  of  infection  does  not  conlra-indicate,  he  applies 
the  double  transfixion  apparatus  pictured  in  connection  with  the 
femur  (Fig.  115). 

The  upper  end  of  the  humerus  b  transfixed  at  a  ^v-eA  vcv  Ot^X^wi 
between  the  inner  a;i</ outer  border  ot  ihcatm,  anAa.\  vV^XtN^'yisX 
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below  the  middle  of  the  deltoid,  avoiding  tlic  cephalic  vein  and  the 
circumflex  nerve. 

The  lower  pin  is  panHcd  Ihrouxh  the  humerus  from  side  to  side. 


I 


4 


Pk.  107. — P«a(av»  ABfilu  i|iI>Qt  loc  torcuiB  «ith  lull  >a(iiiuIkRi.  N«le  muinci 
in  whicb  tht  uttnuoa  oord  piHM  thrcnish  tba  pullvr  *nd  to  Ibe  Tublxr  band*  oa  l>Kk  o( 
iplint.     B>«f«t.  Bni,  Joai.  8ure-t  J*n.,  imj.) 

}4  inch  above  the  epicondyles.  Before  Uie  lo«-er  pin  b  passed, 
a  perforated  iron  hoop  is  adjusted  over  the  elbow  and  the  pin 
j>a»ed  through  the  proper  perforations  to  hold  the  hoop  in  position, 


>« 


Pic.  ioL — AnUro-iaUtnal  iirilu  Inr  (oMariii,  *tita  Uie  tlbev  ukd  1^04  st*  IsTOlvcd 
Km*  U14  pMltloo  e(  Ui«  rubber  biadi  oa  intnnil  •urfus  to  which  Um  •xWnaon  om4  U 
■ttxhtd.     (C««<,  Drit.  Jour.  Sun.,  Jan.,  loij.) 

Extension  bars  are  now  fitted  to  the  tranaJixion  pin  above  and  to  the 

hoop  below.    The  acrevrs  of  the  extension  bars  permit  of  powerful 

extension,  correction  of  lateral  angiilatloti  and  TOtation,  and  ready 
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Prn.   lOQ. — AnUnj'iaUinkl  ipliri* 

aitfa  (laclur*  of  llii  u'.: 


I  <  .  I  Sntbrra  C«nn*l  [U«p>Ia]. 

;ijr-'.ij"  a--:'.,  J-'4r.  .TUIK.,  J»n.,  IS<S-) 


Pio.  tlo.— IUdlafruiio(«lt>utrih»wnlaPI«.  110.    Note  tbkX  Vb«\>«ka<A  OM^nibi«»'<»^ 
COodpgtUiea  m  b  rgrall  «f  Clw  Mleorion.    iCnnti,  Brtt.  loot.  tuTH'.  !«■'-•  ^^^^^ 
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access  of  wounds.     Of  course  tlie  septus  connected  with  the  tnui^ 
fixion  pins  is  the  objection  to  this  method  to  be  overcome. 

In  the  case  of  the  forearm  a  [>oslerior  angular  s^plint  is  recom- 
mended, applying  the  same  principle  of  extension  as  in  ihc  case  of 
the  humerus.  The  extension,  in  tlie  form  of  an  adhesive  plaster 
stirrup,  in  attached  to  the  forearm  and  by  means  of  cord  and  pulley 


FlO.  Itt. — AaMc^iaUnal  iplint  ftiiplltd  to  IrMlun*  tbave  kod  bdoa  dbow.     The  irtiBl 
»itb   utoiuioB  rcduCBt   both   frKtucn-     (Pma,  Brit.  Jouf.  SiuS-,  J»n..  nif.) 

the  traction  is  exerted  on  the  forearm,  the  arm  being  fixed  to  the 
upright  piece  of  the  splint.  The  cord  is  attached  to  an  clastic 
rubber  band  on  the  back  of  the  forearm  piece  (Fig.  107),  The 
forearm  is  llius  fixed  in  complete  supination. 

In  case  of  a  wound  on  the  back  of  the  member,  it  may  be  neccs- 

suy  to  employ  a  metal  frame  »pLint  with  two  lateral  bars  for  the 

/amarm,  the  extension  being  applied  in  the  same  maoner. 
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la  case  tbe  «Ibow  Is  involved  with  comminution'of  the  ulna  and 
laceration  ot  the  (orcarm,  an  antero-lnlcrnal  splint  ia  recommended 
(Fig.  io£),  leaving  the  whule  outer  and  posterior  surfaiic  acces&ihle 
for  dressings.  The  same  sort  of  pulley  cxtcn.sion  is  used.  This 
splinting  prevents  dislocation  of  the  head  of  the  radius. 

Fig.  109  indicates  the 
manner  in  which  the 
splint  19  attached.  Fig. 
no  is  a  radiogram  of  llic 
arm  pictured  abo\'c.  This 
splint  is  applicable  also  to 
fractures  involving  the 
lower  end  of  the  humt-rus 
alone. 

lo  the  case  pictured  in 
Fig.  Ill,  the  patient,  a 
Scotchman,  in  a  Paris  hos- 
pital, bad  a  fracture  of  the 
lower  end  of  the  humerus 
and  the  ulna.  Both  frac- 
tures were  reduced  and 
held  by  tliis  splint. 

Fractures  of  the  libia 
and  j{An/i1  present  points  of 
special  importance  because 
of  the  probability  that  the 
blood  supply  will  be  com- 
promised and  all  the  soft 
parts  implicated;  and  in 
the  case  of  the  ends  of 
the  bones,  the  joints  will 
be  involved  (Fig.  112). 

The  transfixion  apparatus  is  specially  recommended  for  these 
conditions.    One  pin  passes  transversely  through  the  head  of  the 
tibia,  the  other  tlirough  the  malleoli  or  os  calcts.    The  same  mech&tv.- 
ism  as  described  for  the  humerus,  consisUng  ot  a.  ptrtot^veA  Vwiv 
with  lateral  extemion  bars,  ii  adjusted  to  \hcse  UaB^\iAQ'a  vw». 


f:t>utii.  I'liii  ul  (bgll  in  illu.  DdtUn  (olitiar  in 
ind  Suulbitn  C«n*r>l HoipUal.  tScil-JoucSnta-i 
Jin.,  1015.) 
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TBKATIIKNT  Ot   OUNSHOT  PRACniBES   OF  TllE   FEXDK 

These  compound  fractures  of  the  femur  present  greater  difficulties 
of  management  tlian  any  otlier  class  of  gunshot  injuries.  There  ia 
alwAysgreat  chance  of  infection,  not  to  speak  of  the  pain  which  the  pa- 
tient suffers  in  transportation  and  dressing.  The  treatment  naturally 
falli  under  two  headings:    A,  at  the  front  and  B,at  the  base  hospital. 

A.  Once  the  patient  has  been  rescued  from  the  firing  line  and 
brought  to  the  casualty  clcjiring  station,  it  is  asually  advisable  to 
let  bjm  rest  quietly  for  an  hoar  or  two,  in  the  meantime  combating 
collapse  by  hot  drinks,  etc.  In  some  cases  saline  solutioa  is 
necessary.  If  fortunately  the  comminution  is  not  great  and  the 
flesh  wound  is  not  severe,  it  will  be  neccuary  only  to  apply  a  clean 
dressing,  splint  the  limb,  and  to  send  the  patient  on  to  die  base 
hospiuU.  If  the  bone  U  shattered  and  tlie  soft  parts  greatly  lacer- 
ated, it  is  necessary  under  anesthesia  to  trim  away  the  ragged 
flesh  and  clear  away  the  debris  of  bone  leaving  all  fragments  still 
attached  to  the  periosteum  and  to  provide  for  free  drainage. 

Amputation  is  necessary  if  the  femoral  or  popliteal  arteries  arc 
torn,  if  the  knee-joint  is  shattered,  of  if  the  muscles  are  shot  away. 
The  time  and  the  method  of  operating  arc  questions  of  judgment/ 
each  case  presenting  its  individual  problem. 

Bowlby  says:  "I  have  been  much  impressed  with  the  need  of 
delaying  amputation  in  most  of  tlie  cases  where  it  is  hopeless  to  try 
to  save  the  limb;  but  there  are,  of  course,  many  conditions  where 
the  shattered  remains  should  be  removed  and  it  then  become.t  a 
question  what  ^rl  of  operation  should  be  performed.  It  must  be 
realized  that  these  cases  where  the  limb  is  hopelessly  shattered  are 
the  very  ones  in  which  collapse  is  at  its  worst ;  for  when  a  leg  has  been 
nearly  shot  away,  a  great  majority  of  the  patients  die,  and  the  few 
who  remain  long  enough  alive  to  allow  them  to  be  taken  to  a  clear- 
ing station  are  also  very  near  to  death.  In  such  as  these  the  only 
possible  operation  is  to  sever  the  remaining  tissues  and  cut  away 
the  projecting  bone  without  attempting  to  do  more,  for  a  formal 
amputation  higher  up  would  inevitably  he  fatal  at  once.  Few  of 
the  most  of  such  cases  can  sur\-ivc,  but  as  there  is  every  gradation  In 
the  amount  of  shock  and  the  extent  of  injury,  it  is  possible  to  save 
«  certaio  number.    In  otba  cases  where  the  soEt  ^a^is  have  not 


^ 
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been  so  extensively  injured,  formal  amputations  may  be  undertaken 
but  the  long  &kin  flaps  employed  in  tivil  practice  are  certain  to  slough." 

The  splint  to  be  employed  in  the  transformation  to  the  base  is  a 
matter  of  the  utmost  importance.  In  order  to  prevent  further 
trauma  and  the  spread  of  infection,  to  minimize  suSering  and  tlie 
tendency  to  further  coUupse,  it  is  essential  that  however  much  the 
patient  may  be  handled  in  transpoil,  the  hmb  remains  immobilized 
and  in  extcn»un. 

Some  modification  of  the  Thomas  hip  splint  is  mucli  employed. 
Groves  describes  his  special  wire  cradle  splint  which  seems  to  be 
efficient  and  is  simple  in  consliuction  and  application  as  well. 
"It  is  made  in  two  shapes,  one  havng  a  larger  thigh  section  than 
the  other,  for  fractures  of  tlie  upper  third  of  the  femur.  Otherwise, 
the  one  pattern  serves  for  all  fractures  of  the  leg  above  or  below  the 
knee.  The  splint  is  prepared  for  use  by  slinging  double  strips  of 
fiannel  or  rubber  bandage  across  from  side  to  side.  The  rubber 
bandage  is  employed  at  any  spot  adjacent  to  a  profusely  discharging 
wound,  or  when  irrigation  is  to  be  used.  Ordinary  rubber  bandage 
fastened  by  a  safety  pin  will  answer  the  purpose;  but  lately  I  have 
used  oW  inner  tubes  of  motor  tires,  which  require  to  be  fastened  with 
a  spcetal  wire  clip.  This  stout  rubber  is  not  only  much  more  service- 
able but  it  affords  a  really  good  elastic  extension  force  when  used 
under  the  upper  part  of  the  taU  for  fractured  femura,  or  under  tlie 
lower  end  of  the  thigh  for  fractured  tibias.  When  the  splint  jas 
been  prepared  by  the  bandage  or  rubber  slings,  the  leg  is  lifted  off 
the  bed,  using  traction  on  the  thigh,  and  laid  upon  the  cradle,  the 
knee  being  bent  over  the  angle  of  tlie  spHiil  as  tlie  fmal  act  in  its 
emplacement.  If  the  patient  is  delirious,  or  has  to  be  moved  to 
the  operating  or  x-ray  room,  a  bandage  is  placed  around  the  lower 
part  of  the  teg  above  the  ankle. 

This  mud)  of  the  treatment  is  to  be  carried  out  at  tlie  earliest 
possible  moment  after  the  case  is  seen.  Apart  from  the  attention 
to  the  wound  nothing  more  is  required  in  the  early  stages,  whether 
on  board  ship  or  in  hospital,  except  possibly  the  provision  of  counter- 
extension.  The  limb  once  placed  in  the  splint  is  never  removed 
from  it  unless  after  full  surgical  anesthesia  given  lot  \ivt  V'"V***-  **^ 
an  operation." 
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B.  Once  in  the  base  hoifpila!  a  systematic  and  regulated  treat- 
ment is  to  be  pursued  and  always  the  fir»l  task  is  to  control  scpsU 
and  promote  repair  in  the  wound  of  the  soft  parts  The  treatment 
already  indicated  lor  septic  wounds  is  to  be  pursued:  irrigation  with 

Dakin's  or  Wright's  solution 
uccompanicd  or  not  by  Crile's 
electric  light  applications. 
No  rqjivir  lakes  place  in  the 
bone  until  the  soft  parts  arc 
wt-ll  on  the  way  toward  heal- 
ing but  in  the  meantime  im- 
i:i()bi1i;!iiliijn  and  extension 
arc  to  be  maintained  without 
lessaiion.  If  the  fracture  is 
in  the  upper  third  of  the  fe- 
mur, abduction  must  be 
added  to  the  extension. 
Neither  the  ordinary  treat- 
ment with  metal  or  pUjiter 
Paris  !ip lints  or  the  open 
operation  are  permissible  in 
this  class  uf  cases. 

Duck's  Extension  is  simple 

in  application  but  requires  ■ 

li'  r.'.  ■■'.■  i-lii  ntiii  i^  (jvaiiable 

tiiil;  HI  L.,i-\.'  [he  wound  requires 

B  „    , ,         .  .  ,  but    little    attention.      The 

piiad  to  ihf  ffDiui.    Nuie   ths  *b>euc«  oi    TliomashipspIiDtontsmodifi- 

""■"v'r  t' ""  'f"^"'""  "'""■  '■",  """'    cation  is  efficient  in  controlling 

in    vhich  (ha  niDUl  hoop  li  aiiMntd  to  lh<  ,  .      ,    " 

lower  pin,  ■nJ  ibe  manoa  in  wbicb  Uie  urew  tlie  extension  and  permitting 
«i«mii.n  b«.  conn^t  up^  pin  rtih  boop    (he  handling  of  the  limb,  but 

briow.    (Cr«*rt,  Brll.  Jour.  Sura,  I*n.,  t^ij.)      ,  ^  .        ' 

the  pressure  against  its  upper 

ring  against  the  pelvis  is  objectionable  under  a  number  of  circum- 
stances, especially  if  the  wound  is  high  up  and  if  the  patient  b 
troubled  wilh  dysentery  or  <liarrheu. 

Cmdle  splints  with  semiflexion  of  the  joints  and  continuous  ei- 
teoaioD  such  as  the  Hodgen  (Fig.  iqs)  the  Balkan  (Fig.  117),  ifa« 
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wooden  trough  or  wirv  criidtc  (Fig.  115)  seem  best  to  fit  all  Uw 
indtattion»  and  of  Uiesc  the  best  in  our  opinion  is  the  wire  cradle 
&plifit  described  on  page  175, 


no.  114.- 


■Pncliirti!  (ciiiui  lt»l<il  Ui  tK<  dfulil*  tFiiulit>>ii  afiiiuatui  with  lilttt  rMnllInf 
ddotmitjr.    {G'Ofrt,  Brll.  Jou(.  Bwt->  I^-i  iplS-l 


Finally  ia  certain  cases  ihc  mctbud  of  extension  Viy  \.\mv»S\'Ac«v 
is  of  great  vjiluc  in  certain  cases  where  IntccUou  c»ft  \wi  aNwAti. 
The  double  Uias&xioa  (Fig.  iijj  U  not  appV\caVi\ft  \n  xla«ac  c»«*t 
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Pio.  US. — Woodfii  tniucb  ipliat  lor  let  ImclDlt.  Nota  kngloa  ol  iscUiutloB  al  Ihlch 
Mid  leg.  S)d»  u«  leinavablc.  petnUttlnii  act;*!*  10  lb«  TDuadi.  (Ct«Hi,  Dril.  Jaar. 
SntK..  J»n.,  iv'jO 


I 


By  Uftlnf  tht  foot-pince  to  whicti  itii?  luui  a  t<>ad>ir<1>  >!>*  'imb  may  be  biDdlol  withoal 
OMatbiBM  tbt  Ifttioa.     (Oaw/.  £nt.  Joui.  Siug..  luu,  lolf.) 
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but  Iransfixion  through  bead  of  tbc  tibia  or  the  condyles  of  the  inner 
femur  do  aot  present  tlie  aame  dangers. 

The  tjansfixion  pins  6}^  inches  long  and  Ko  ii^*^'''  (i^ick  of 
plated  atecl,  one  end  pointed,  the  other  slotted  to  lit  the  hand  brace 
is  passed  through  tbe  condyles  from  withui  outward.    The  pro* 


1 


FlBi  ItTi— Tha  PlcnchttU  mMliod  of  umptialoa  tai  utsntion  la  Ibe  ca*o  ot  tncUrM 
^•I  tk*  Dpp*  Md  of  tba  tfow  it  mora  nillr  adjiuUi)  tlua  th*  Hodm  •pUot.    Th*  opricblB, 
I  Mppon  Iha  boriMaW  bM.  oMi  b«  MtMlMd  to  >«r  fe*d  and  (ba  pullar  MO  Im  ■ItMbvl 
rktiibl.    lalblictM.  ■  patluil  (rotn  tbc  >di1  Soslbtin  Oent»l  Rurpltkl.  ■  ii-poiuul 
Fbta  ol  tiod  i*  OMcl  lor  *xt*nii«n.    fGnr*i.  Uril.  Jaur.  Suit.,  Jsn.,  i»it.) 

I  jcctlng  i-nds  arc  surrounded  by  gauze  dressings  and  fitted  to  a  horsc- 
[tlioe-shaped  metal  to  wbicb  Uie  extension  cord  li  tied. 

TREATiCENT  OF  GUNSHOT  WOUNDS  OF  JOINTS 

In  the  cases  of  simple  perforating  the  skin  h  jtcriU/M,  \!a<:  'MQ'>»k\ 
[idret^d  and  the  joint  immobilized.     A3SOonaa\.ViC'NoMLV\<\'is>Vfa^>^i 
cautious  passive  molioa  is  begun  and,  xaMaVty »  ^■■^  tisc^is^''^ 

J 
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functiona]  result  is  olilaiiiecl.  If,  on  Uie  other  hind,  suppuration 
occurs,  arthrotomy  is  indicated  and  the  subsequent  treatment  to 
be  carried  out  a*  in  dvil  praclice.  If  there  ia  much  com- 
nuDUtion  to  begin  with,  the  soft  parls  lacerated,  it  will  often  be 
lielter  to  amputate.  Unforlunatcly,  the  majority  of  these  joint 
injuries  cannot  be  disposed  of  so  simply;  usually  the  bones  and 
soft  parts  are  equally  traumulizcd  and  in  a  Uirge  percentage  of  these 
cases  imtnediatc  resection  offers  the  best  hope  of  saving  the  Limb. 
Infection  is  atlcnuuted  and  so  permits  earlier  orthopedic  treatment 
indispensable  to  restoration  of  function. 

In  the  case  of  the  ikauldtr-jainl  if  the  head  or  surgical  neck  are 
shattered  resection  should  invariably  be  practised.  The  restoration 
of  function  thereafter  will  depend  on  the  integrity  of  the  deltoid  and 
the  circumflex  nerve.  It  is  also  important  to  preserve  tbc  long 
tendon  of  the  biieps. 

Such  injuries  to  the  hip-joint  are  extremely  grave  owing  to  the 
concomiunt  injuries  to  the  pelvic  organs. 

The  knee-joint  is  very  frecjuently  wounded  and  the  damage 
ia  always  serious.  Hemorrhage  into  the  joint  is  a  constant  feature, 
the  hemarthrosis  dida]>pearing  in  about  a  month  in  tiie  favorable 
cases.  Under  conservative  and  expectant  treatment  the  results  are 
surprisingly  good,  ff  the  joint  is  shattered  immediate  amputation 
should  be  the  rule. 

TREATMENT  OF  GUNSHOT  WOUNDS  OF  SKULL  AND 

URAIN 

Most  perforating  wounds  of  the  skull  prove  fatal.  The  fatalities 
tncrcsse  as  the  range  of  the  bullet  shortens  and  as  the  impact  ap- 
proaches tlie  base  of  the  skull,  death  resulting  from  injury  to  the 
automatic  centers.  The  most  recoxcries  follow  injury  to  the 
frontal  lobes.  Blindness  may  result  from  injury  to  the  occipital 
lobes.  Primary  union  of  the  scalp  wound  is  an  clement  in  favorable 
prognosis,  since  by  this  means  infection  is  more  likely  to  be  climinatc<i 
The  IJrain  is  very  susceptible  to  the  streptococcus. 

First  aid  on  the  baltlcficid  will  look  to  the  hemorrhage.     The  first- 

jiid  dressing  should  include  both  the  wound  of  entrance  and  exit. 

Ja  the  case  ot  exlemat  hemorrhage,  packing  the  wound  is  contra- 


1 


•1 


B 


TSF-ATUF-KT  OP  GUNSHOT  WOUKOS 


i8t 


indicated;  a  few  strips  of  sterile  gauze  loosely  packed  in  tlie  wound 
[will  fax-or  hemostasis  and  antisepsis.  At  Ihe  field  hospital  a  cni" 
[.tiiectoiny  should  be  done. 

Ml  surgeons  expcrii-nccd  in  recent  wars  agree  on  the  necessity  of 

mag  every  such  wound  as  soon  as  possible.    Where  long  trans- 

DrtalioD  Is  necessary  before  a  trephining  can  be  done,  the  mortal- 


Pie.  lil.^BiilleliallicMntorium«nb«lti.     Ltrgc cltsr  tptn  abov* indiiutn  pirt  »{ iku U 
Uci>a  kmr-    Optntiaoi  (ood  recovery.    {Btrrii.  Brlt>  Jour.  Sat|.,  Jaiu.  igii.) 

is  naturally  greatly  increased.    Enlarging  the  wound  in  the 

l)p,enlarging  the  wound  in  theskuU  sufficiently  to  remove  all  frag* 

[icntsof  bone  and  debris,  controlling  the  hemorrhage  and  providing 

Jnage — these  represent  tJie  chief  elements  of  relief.     (Sec  UT*«tviV 

?raiuectomy.)     Bcril  states  that  hernia,  ot  The  \«a.m  v*.  mw«\^*A^ 

to  occur  U  the  opening  is  imaU.    Ample  UepUwTOii  VwJ^'^  vVe.  ^<»"w- 
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¥t<,.  iiu.     BtillcL  lyiim  lit  ilir  iiciiuui  v<-iti'3a  "t  Ibf  lirnpot*^  Smib.     Tiolol  by  lempotil 
itecompraKlua-,  bullat  ttfl  <*  ijfii:  govd  ntuvtry.     Oltrrii,,  Brit.  Juut.  Siiri..  fan..  leii.l 
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ing  together  of  the  btain  and  dura  mater.  Later  Ibc  connective 
liiaues  are  alitorbed  and  the  meninges  reconstnicted.  Cyon  Chirur- 
Riatl,  May,  1916.)  If  infection  occurs  the  wound  is  to  be  opened 
u]).  Disturlances  of  the  $en<orium,  of  motion  and  sensation  often 
improve  as  by  magic  following  these  interventions.  A  study  of 
the    case   reports  from  European  hospitals  confirms  these  views 


Fio.  Iil.~-Bullal  todoei  io  Um  buc  ot  the  nttV.  bsriim  Tint  pcri'cqatnl  1)14  lubtnwilr 
el  tto  bunMnu  ■nd  Ma  Mromioa  t»antt.  No1«  thai  th*  bullet  ii  turned  end  lot  cod  and  li 
Ili^Mln  M  Uu  imtM  ol  ntruM.    (f/«rrl),  Bnl.  Jour.  Sunt.,  J*"',  ivif  .1 


(Figs.  118,  119,  no).  MUIIer  reviewing  his  experiences  advtMS 
prompt  and  extensive  operation.  £vcr>'  scrap  of  prnjociitc  or  bone 
should  l>e  removcfJ,  every  focus  of  soffcning  or  stijipuraiion  drained. 
A  deep  wound  of  the  brain  should  be  drained  witli  rubber  tube 
ither  than  gnuxe.  Both  the  wouiiil»  of  cnfriini-e  and  exit  ^K^wV^ 
trephined.  The  dura  should  be  opened  W  a.  \\cnva\tv«»%.  Xw.tws.'Cft. 
jtresent.     (Atcbiv  !iir  ktin.  Chinirgic,  lA«\\tv,  YcV.  a,«^,  ict-v'a'^ 
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TREATMENT  OF  GUNSHOT  WOUNDS  OF  THE  FACE 

The  chief  dangers  in  thcw  wounds  arc  hemorrhage,  infection  and 
inlcrfcrence  wilh  respiration.  The  eye,  ihe  fifth  and  seventh  nerves, 
arc  most  likeJy  to  be  involved  and  thcac  injuries  are  to  be  treated  on 
general  principle;).  Control  of  hemorrhage  may  call  for  ligation  of 
the  facial,  tt-mporal  or  even  llie  external  carotid  arleries.  Careful 
dcaiuiing  and  parkinp  wilh  iodofonn  gauze  i;eciire  exeeUcnt  results. 


FiO.  III.— Pnni^h  boy  IH>:>iet  Uaiailk)  ihol  Iroin  lidf  to  nds  tliiuuth  lb«  neck.  th«  butlit 
purios  b«l»«ii  ihe  iricbuknilasr&icua.  TTMluotoinrr«auittdao  atooniit  cildyKm». 
l«>k«caoIfluidirto<nsa  •tophacMl  htaU which cImk) in ■  (e« dtyi.  Tnchnlomr  tuba 
■tillinplu*.     irtartiirm.  Brii.  Juuf.  Surg.,  Jan.,  !»!},) 

TREATMENT  OF  GUNSHOT  WOUNDS  OF  THF,  NECK 
These  wounds  arc  alwa>'s  dangerous  anil  yet  in  no  other  region 
docs  the  unexpected  more  frequently  happen  in  the  pa-s-sage  of  a 
bullet.  The  fact  of  hairbreadth  escape  of  important  structures  Is 
explainable  only  by  thesniall  size  of  llic  army  bullet  and  the  mobility 
of  the  structures  (Fig.  i3i).  The  transverse  or  oblique  track  is 
most  common.  Such  wounds  a.^  are  not  immediately  fatal  arc 
likdy  to  recover.  Sepsis  usually  has  its  origin  in  the  air  passages 
or  the  esophagus.  Injuries  lo  the  trachea  give  rise  to  hemoptysis, 
emphj'sema  or  broncho-pneumonia.  Gangrene  of  the  esophagus 
mai\occur.  Arieurhm  ic  not  infre(iuent.  Any  of  Ihe  nerves  may 
^  injured. 
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No  special  treatment  is  called  for  beyond  tbc  hcmostasis  and 
antisepsis,  unless  occasionally  a  tracheotomy  may  be  Indicated 
(Fig.  132). 


h 
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The  treatment  of  wounds'of  tbe  spine  must  be  conser\'alive;  that 
IS  lo  s*y,  that  very  rarely  will  immediate  opeialion  be  indicated. 
Absence  of  the  deep  reflexes  must  not  be  taken  to  indicate  complete 
rupture  of  the  cord  but  if  motion  and  sensation  do  not  improve  in 
ten  days  a  laminectomy  may  he  performed.  If  ihe  laminectomy 
does  not  seem  to  restore  the  pulsation  of  the  cord  the  thcca  mu§l  be 
opened  and  the  clots  removed.  Recovery  does  not  always  take 
place  even  though  the  cord  is  not  lacerated. 

Hull  believe.-,  tl1.1t  early  exploration  lightens  the  prognosis.  Ac- 
curate localization  by  anterior  and  posterior  jr-ray  views  are  essen- 
tial and  (he  o|>craiioR  may  be  performed  under  local  ane»the»a. 
He  advisee  the  free  use  of  Hcxanicthylcne  from  the  first.  (Brit. 
Med.  Jour.,  April  as,  1916.) 

TREATMENT  OF  GUNSHOT  WOUNDS  OF  THE  ABDOMEN 

Rotter  (Berlin.  Medizin.  Clinik,  Jan.  13,  1915)  st&tes  as  the 
result  of  bis  studies  of  tbis  class  of  injuries  that  the  mortality  on  the 
field  ts  qo  per  cent.;  Among  those  living  to  reach  lh«  field  hospital 
80  per  cent,  die;  of  those  reaching  the  clearing  hospitals  40  per  cent, 
die,  and  finally  those  who  reach  tbe  base  hospilnlK  recover. 

Spontaneous  cure  is  possible  only  when  the  perforation  is  small 
and  single  and  tbe  bowel  empty.  If  Ihe  patient  is  seen  within 
twelve  hours  he  advises  operation  and  states  that  the  conditions  arc 
so  good  in  the  German  field  hospitals  that  one  need  not  fear  sepsis 
by  reason  of  tbe  operation  done  there. 

Trench  fighting,  permitting  the  insliillation  of  were  equipped 
operating  rooms  reasonably  near,  and  some  times  at  (or  under)  the 
firing  line,  has  favored  a  more  ratlical  treatment  of  these  cases,  so 
that  cart)'  operation  has  become  tbc  vogue.  The  progno«6  vmvw. 
with  the  part  of  the  digestive  tuhc  invo\ved.  "Wt  SL9tw\*.w^ 
and  descvading  colon  and  tbe  cecum  gives  iVic  \it6\.  v^'^'^**^''  ^^ 
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stomach  Is  not  quite  so  favorable,  aod  tbe  perforation  of  the  traos' 
verse  colon  and  small  intestine  are  most  likely  to  result  fatally. 

Preceding  operative  measures,  morphine  should  be  given  at  once 
to  relieve  shock,  pain  and  anxiety;  salines  for  shock  and  thirst 

The  comes  of  death  following  gunikol  wounih  of  the  abdomen  are 
in  their  natural  sequence:  Shock,  hemorrhage,  peritonitis  and 
);eptic  infection  of  the  retro-peritoneal  tissues.  In  the  case  of  the 
liver  Makins  indicates  60  per  cent,  died  of  sqitic  infection  and  25 
per  cent,  from  secondary  hemorrhage  which  is  itself  the  result  of 
the  infection.  In  the  case  of  the  iidnty  the  most  common  cause  is 
secondary  hemorrhage. 

Stevenson  and  McKcnzie  operating  5}^  miles  in  the  rear  of  the 
French  report  a  niortahty  of  34  per  cent,  in  their  series  of  case». 
The  laparotomies  were  done  in  some  cases  five  or  six  hours,  in  others 
twelve  to  twenly-four  hours,  after  the  injury.  The  intestines  were 
repaired  by  i-nd-to-end  anastomosis;  the  sjtk'cn  and  liver  usually 
packed;  the  kidney  removeil  when  pulped  and  in  ease  of  moderate 
injury  left  the  abdominal  cavity  washed  out  with  Saline  or  Hypoch- 
lorous  acid  solutions  and  mopped  dry;  drainage  tubes  left  in  ihe 
pelvis  and  flanks  if  the  cavity  api»cars  badly  infected.  {Urit.  Med. 
Jour.,  November,  igi6.)  This  would  seem  to  represent  the  ordinary 
procedure  of  the  present  lime. 

In  tlie  ba!>e  hospital  lre.itment  of  abdominal  conditions  is 
directed  toward  some  particular  organ  and  must  of  necessity  be  of 
nn  expectant  character,  meeting  conditions  as  they  arise.  In  the 
case  of  the  liver  fur  example,  it  may  be  necessary  to  enlarge  the  wound 
of  entrance  to  reach  a  retained  mis^le,  the  source  of  persistent 
suppuration.  It  if  inadvisable  to  make  first  incisions  for  this  pur- 
pose. It  may  be  necessary  to  operate  for  subphrenic  or  hepatic 
abscess. 

Uncomplicated  wounds  of  tlie  kidney  rarely  demand  treatment 
aside  from  rest  and  mor^ihia.  If  the  hemorrhage  is  severe  as  indi- 
cated by  the  symptoms  and  by  the  hematoma  or  by  the  quantity 
of  blood  in  the  pi-ritoneal  cavity,  it  h  nccessar>-  to  expose  the  kidney 
and  repair;  or,  in  the  case  of  great  destruction,  perform  nephrec* 
tomy.  If  a  wounded  kidney  is  discovered  in  the  course  of  a  geoeral 
iaparotomy,  removai  is  preferable  to  cxteiuive  suturing  or  packing. 
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Id  the  case  of  secoD(Ur>'  heaiorrfaagc,  n«phrectoroy  is  often  indi- 
cated. In  the  case  of  blood  clot  in  the  bladder,  great  precautions 
must  be  taken  against  infection  and  the  catheter  should  not  be  used 
except  as  a  last  resort. 

If  the  ftitum  is  involved,  a  Icmporarj'  artiiidal  anus  may  be  neces- 
sary. In  the  cafe  oj  the  Uaddtr  Legueu  operates  to  remove  a  frag* 
ment  of  shell,  but  buUcts  he  removes  by  way  of  the  urethra  employ- 
ing a  No.  300  hthrotrite.  In  one  of  his  cases  the  bullet  reached  the 
bladder  by  way  c^  the  shoulder.     (}om.  D'l'rotogie,  Oct.,  1916.) 


'^K 


TREATMENT  OF  WOUNDS  OF  THE  THORAX 


e  non-perforalinx  wounds  need  only  an  antiseptic  dresung. 
Broken  ribs  will  require  adhesive  strapping. 

The  perforating  wounds  presenting  no  special  indications  of 
hemorrhage  from  ihe  chest  wall  are  to  be  treated  by  aseptic  oct'lu&ion, 

The  interna]  mammary  or  the  intercostal  arteries  may  need  to  be 
controlled.  If  the  hemorrhage  is  visceral,  opium  and  compression 
of  the  chest  wall  by  firm  band<iging  seem  to  be  the  last  resort  in  time 
of  war.  Under  no  circumslancca  is  the  wound  lo  be  probed  or 
examined  with  (he  finger.  Transportation  is  always  lo  be  feared. 
In  every  way  ihc  (►atient  is  to  be  kept  as  quiet  as  possible.  He  must 
be  made  to  realize  ihc  seriousness  of  his  injury.  Paracentesis  should 
not  be  performed  in  tlic  case  of  hemothorax  until  the  bleeding  litis 
ceased.  If  there  is  cffuuon,  the  chest  should  be  explored  at  the  base 
hospital,  and  tl»e  fluid  examined;  if  sterile  it  may  or  nmy  not  be 
a^iratcd  dei>ending  upon  the  symptoms.  Removing  a  part  of  it 
hastens  tlie  absorption  of  the  remainder. 

If  infection  develops  a  rib  should  be  resected  and  a  drainage  tube 
left  in  the  pleura.  If  the  pus  cavity  is  large,  a  gentle  lavage  of 
weak  iodine,  or  Dakin'it  solution  may  be  employed.  If  a  projectile 
is  to  be  extracted  from  the  lung  to  remove  a  source  of  infection 
Centeaud  and  Billot  employ  local  nncslhesi*.  They  claim  for  this 
method  ease  and  simplicity;  tliat  affords  better  control  of  pneumo- 
thorax; and  that  it  reduces  shock.  {I1u\IcUt\  dcYataA.  4,«!  w«A.., 
Paris,  July  t8,  tpi6.) 
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SHELL  AND  SHRAPNEL  WOUNDS 


I 


Shrapnel  shells  contain  from  150  to  400  leaden  buUets,  vjuying 
in  azc  with  Uic  shell,  usually  about  M  inch  in  diameter.  The 
shell  equipped  with  a  time  fuse,  is  intended  to  burst  over  the  object 
aimed  at  and  discharge  its  leaden  hail.  The  velocity  of  the  bullets 
is  that  of  the  slid)  at  the  time  of  explosion  aiul  is  never  as  great  as 


the  muzEle  velocity  of  the  rifle  buHet,  and  their  effective  range  is 
not  long. 

High  explosive  shells  consist  of  an  iron  case  containing  an  e.\plosive 
charge  such  as  trinitro'toluene,  and  vary  in  weight  from*  few  pounds 
to  as  much  as  a  Ion.  Tbcy  arc  equipped  witJi  a  detonator  and  so 
explode  by  jiercu$.<ii)ii  on  impiict  with  the  ground  or  buildings,  etc. 
The  jagged  fragments  into  which  they  burst  and  the  debris  of  the 
ej^/oai'oti  produce  the  wounds  to  be  described. 


SHELL  AND  SUSAPKEL  WOUNDS 
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These  wounds  constitute  a  very  large  percciilage  of  the  casualties 
of  battle.  Following  the  usual  classification  ihcy  may  be  designated 
as  contusions  or  lacerations,  much  more  fre(|iieiitly  the  latter. 

Tliese  injuries  may  be  arranged  in  groups: 

t.  LaTf!«,  destructive,  mutilating  wound»,  crften  resulting  in 
immediate  death.  A  whole  limb  may  be  irrevocably  damaged; 
half  the  skull  shot  away;  the  thoracic  or  abdominal  cavities  torn 
open. 


k 


• 


f      % 


PiQ.  la4i~^lir>pMl  butlcu  normkl  anil  dtfuuitd.     (IfalliitJ 


9.  A  multiplicity  of  small  wounds  penetrating  no  deeper  than  the 
fascia  and  containing  fmgments  of  the  shell  or  its  contents.  Tliere 
may  be  thirty  or  forty  such  wounds  scattered  over  the  trunk  and 
limbs. 

3.  Surface  wounds;  the  marRins  irregular;  the  skin  of  li:tiV>v«ww6i«« 
burned;  no  fragments  retained. 

4.  PtwtraUng  nvuads  caused  by  a  sing,\c  lT»,4m«u>-  *A  ^'^* 
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passing  right  through  th«  afTected  regioa.  The  wound  exit  is  always 
much  larger  than  wound  of  entrance.  Its  edges  arc  everted,  fat  and 
muscle  tissue  often  iirolniding.  The  edges  of  Uie  entry  wound  ue 
inverted  and  often  charred.  The  tissues  are  widely  destroyed,  the 
skin  presenting  a  brawny  appearance,  due  to  interstitial  hemorrhage. 
5.  A  single  penetrating  wound,  the  fragment  retained.  As  in 
the  other  cases  the  amount  of  deep  damage  is  out  of  proportion 

to  the  size  of  the  wound  entry. 
That  these  projectiles    should 
produce  such   terrible  lacera- 
tions in  many  cases  is  at  once 
apparent  from  a  study  of  their 
character  (Figs.  123,  134,  115). 
Isolated    injuries    to   nerves 
and     vessels    are     unknown. 
Muscles,    vessels,  nerves  and 
bones  all  share  together  in  the 
destruction  caused    by   these 
irregularly     shaped     misstles. 
The  great  tendency  to   infec* 
tioQ  is   not   inherent   in   the 
wound  but  in  the  environment, 
for  according  to  Pannclt,  it  is 
astonishing  how  mild  the  in- 
fection is  in  such  wounds  re- 
ceived in   naval    warfare,    by 
reason    of    the  absence    of 
earth  dust  and,  in  many  cases, 
by  reason  of  a  longer  or  shorter 
sea   bath    (British  Journal   of 
Surgery,  Jan.  11,  1915). 
In  the  limbs  all  degrees  of  destruction  are  met  with,  from  absolute 
mangling  to  tearing  of  the  soft  parts  with  compound  comminuted 
fractures  of  various  degrees,     Whether  immediate  amputation  shall 
be  practised  depends  on  general  principles  referable  to  the  blood 
supply.     If  the  circulation  of  the  member  is  compromised  beyond 
hty>e,  amputation  should  be  performed  without  delay  (Fig.  136). 


DAturml  sxe)  Hotoved  from  irsriaui  VDBad* 
n«iv«l  JD  naxl  combat.  Tho  ihnpnal  fir*l 
bjr  the  GcrsuB*  eutuiit  uf  imguUt  meUUU 
fnginenla — not  lh«  mimd  ball«t*  (onod  ip 
Kagllih  «krk[4]al  plclund  *bove.  (raiiarll, 
Bfit.  Jour.  3ur(.,  Jan..  isij,) 
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In  other  cases,  especially  if  the  wound  Is  produced  by  the  leaden 
balls  of  grapnel,  the  limb  may  be  treated  as  in  the  ordinary  case 
of  compound  fracture  (Fig.  117). 


I 
I 


FHI.  IHl^— Sbtapiul  miiiDd.     Commlnulwl  frHtur*  of  Uit  (rmiu.     PilahttuI  mxielins  at 
^^E  *olt  pwu.    AmpBtatlMi.    IBaitit,  Brit.  Jour.  Siuf^  !*«■,  ivljj 

^Lacerated  scalp  wounds  with  compound  fracture  o(  tlvt  stitVek 
are  common. 
la  the  iMce,  honible  distiguremenls  ttsuli;  «.n  «v*  ''**'^  ^''^  ^*^ 
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alroycd;  the  mouth  cavity  expowd;  the  bones  of  the  orbit,  face 
jaws  tpUolercd. 


I 


fn.  in^ttmtun  at  Iowr  (bird  U  Uttmt.    Round  ihiapool  bait » liia.    {Il«r<t, 
Jour.  Sut(.,  Ju.,  leij.) 


Chest  injuries  of  this  t>'pc  arc  usually  fatal,  cither  from  sJiock  or 
hemorrhage. 
OccMsioaaily,  however,  a  fragment  of  sticVl  mu-y  \ni.>s««  vivc 
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thorax  with  a  result  no  more  serious  than  a  severe  hemothorax. 
Small  fragments  may  be  deflected  by  the  ribs  without  fracture.     A 
fragment  may  lodge  in  the  thorax  and  empyema  is  likely  to  ensue 
(Fig.  128). 
In  the  abdomen  such  wounds  arc  almost  universally  fatal.    If 


I'M.   111.— «lwU   uxjun.l   ' 


■'ifiigiii.    (TWlara.  Brti.  Jour. 


;u.  ioai- 
lots.) 


Uw  mtind  is  limited  to  the  pariclcs,  however,  recovery  may  follow. 
In  some  iuch  case:^  the  contusion  of  the  bowel  may  result  in  a  fecal 
fistula  (Fig.  119}. 

All  these  wounds  are  to  be  treated  along  the  lines  already  dis- 
cussed in  connection  witli  bullet  wounds.     In  the  maU«  o^  ii.tn.v\i.V!n- 
Uon  Fita  Maurice  Kelly  calls  attention  to  the  peat.  ii4vaw\«.%«»  *A  ». 
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simple  circular  sccLion  of  all  tissues  at  the  same  level.     After  lo/cc- 
tJon  is  passed  a  second  operation  is  done  and  flaps  formed. 


n 


Pig.  is^-^haQ  wt^nJ  pCffor^Unic  4l<J'jE»cn.  Anew  ihoin  *p«tuF«  of  ftitryt  thfl  lop- 
noMwauadlhxrit:  tfacmidillfwniiiiiJ  mirki  uM  of  •  mUequcut  loc&l  Silula  Itsdii^  into 
lh«  dMecodtng  foloo.     Waaiun,  Bni,  Jest.  Sutf..  Jul..  ivrsO 
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Acootding  to  I-'oxworthy  (Ft.  Wayne  Medical  Journal,  June,  1902), 
every  insurttciit  in  the  I'hilippincs  was  armed  witli  a  bolo.    "This 
bolo  was  of  iron  Kith  a  wood  or  bone  handle  and  varied  in  shape  and 
*ire  from  a  sword  to  a  dagger  and  (rom  a  com  knile  u>  a  meal  az 
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It  was  generally  a  cruder  weapon  than  the  Cuban  machete,  but, 
very  efFective    in   close  encounten.    As  It  could  be  conceale 

[  beneath  the  loose  jacket,  it  was  more  serviceable  than  a  sword  or " 
saber,  which  was  alwa>'s  visible.     The  krics  'i&  a  weapon  similar  to 
the  bolo,  but  with  a  wavy  edge  like  a  Christy  brcad-knifc.     It  is 
often  Iwo-cdgrcl.     The  wounds  produced  by  the  bolo  and  krics  wer 
often  of  Kreat  lenji;lh  and  usually  infected. 

"Another  class  of  wounds  was  caused  by  spears  and  tomahawks, 

.used  by  the  Igorroles  and  \cf;riies.     The  tomahawk,  having  a 
concave  edge,  was  not  so  apt  to  glance  oS  the  skull  as  an  Indian, 
tomahawk.     A  blow  split  tlie  skull  wide  open. 

The  spears  were  often  of  bamboo,  sharpened  lo  a  fine  point,  andj 
Uieir  penetrating  power  was  almost  equal  lo  that  of  an  iron-tipped^ 
ir.    The  iron-tipped  spear  had  from  one  to  four  barbs  which 
madean  exceedingly  ugly  penetrating  wound  and  usually  had  to  be 
cut  out.     These  wounds  were  always  infected  and   tetanus  (rc- 

f  quentJy  developed." 

I-TKST  AIU  ON  THE  BATTLEl-TKLD 

Colonel  Nicholas  Senn.  in  his  address  before  the  Lisbon  Inter- 
national Medical  Congress,  igo6,  formulated  the  principles  of  first 
^aid  on  the  battle  field,  and  his  conclusions  though  needing  revision 
in  the  light  of  recent  events  arc  ucvcrthcless  herewith  summarised: 
(i)  The  fate  of  the  wounded  depends  largely  upon  the  time 
and  thoroughness  with  which  first  aid  is  rendered.    This  first  aid 
for  many  reasons  cannot  be  rendered  by  the  surgeon,  but  must  be 
given  by  comrades  or  by  the  wounded  man  lo  himself,     l-'irst  aid 
administered  in  this  manner  will  be  effective,  owing  to  the  aseptic 
character  of  the  chief  wounds  of  battle,  if  previous  instructions 
have  been  given.     It  is  absolutely  essential  that  the  soldier  should 
receive  this  elementary  instruction  when  he  is  taught  the  art  of  war, 
Land  it  should  not  be  p<iii[|)oned  a.<t  lias  b<.-en  done  only  loo  ofica  in 
^the  pas!  until  war  clouds  make  their  appearance. 

(a)  The  fir*l-afd  dreuing  »J)0uld  combine  «iinplicily  with  safety 
list  post-injury  infection.    It  ^ould  be  on  the  person  o^  <i^i«i 
r«on)batnnt  and  mu>l  be  simple  to  be  ef&t'wnl..    "Vv  tn\Ji%v\«  «iwv^^^ 
an(l  eaay  of  applkalioa. 
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"The  dressing  con^sts  cwscntially  of  two  pads  of  cotton,  wrapped 
ill  gauxe,  and  fastened  together  by  two  stitches  and  contiauous 
wilh  a  giuizc  roller,  which  is  made  use  of  instead  of  the  triangular 
bandage  for  holding  the  dressing  in  place  and  for  immobilizing  the 
injured  part.  The  gauze  roller  should  take  the 
place  of  the  triangular  iKtadage  in  every  first-aid 
dressing  as  it  re(]uires  much  less  space  and  is  more 
serviceable  as  a  means  of  fixation  and  support. 

"The  brown  iodine  spot  in  the  center  of  the  pad 
un  the  side  to  be  brought  in  contact  with  the 
wound  corresponds  with  the  location  of  the  anti- 
septic powder  incor]Hiratcd  in  the  absorbent  cotton 
and  serves  as  an  infallible  guide  in  applying  the 
|md  in  the  right  place." 

(3)  '{"he  6nl  aid  must  have  in  view  the  treat- 
ment of  shock  and  hemorrhage,  dressing  of  the 
wound,  and  immobiruation  of  the  injured  part. 

The  treatment  of  shock  in  the  field  is  vcrj-  uo- 
saii^factory,  but,  fortunately,  shuck  is  not  a  cha; 
actcristic  of  small-caliber  bullet  wounds.  Rest  in 
the  recumbent  jiosilion;  Iiy|)odcrmic  injection  of  ^ 
grain  of  morphine;  spirits  internally— these  answer 
the  most  urgent  indications. 

The  treatment  of  hemorrhage  at  the  front  must 
be  conducted  with  the  greatest  caution.  Elastic 
constriction,  if  too  generally  practbed,  will  do 
vastly  more  harm  than  good.  It  should  be  ajiplied 
only  in  exceptional  cases  and  then  by  a  competent 
member  of  the  hospital  corps  or  a  medical  officer,  who  must  make 
it  his  duty  to  send  the  case  to  the  first  dressing  station  as 
quickly  as  possible,  where  definitive  hemosla^is  can  take  the  [dace 
of  ihe  constriclur.  There  arc  less  harmful  means  of  hemostasls 
which  will  be  efQcient  tn  most  cases:  elevation  of  the  limb  (Figs. 
iJOf  131)1  Acute  dvxion  of  the  Joint  above  the  wound  (Figs.  131. 
>33)>  digital  comprntsion  over  the  dressing — these  are  measures 
which  must  be  taught. 
Mircct  tnatmeat  of  internal  hemoiihige  o{  «iy  oC  the  large 
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cavities  U  cntiTcly  out  of  th«  question  at  or  near  the  firing  line.    The 

cartridge  belt,  stupendcn,  or  ^unstrap  can  be  used  to  the  greatest 

Ladvantagc  io  limiting  respirulory  and  abdominul  movements  and 

rthus  secure  for  the  %'ascular  bleeding;  organs  a  condition  of  rest, 

conducive  to  spontaneous  arrest  of  hemorrhage  (Fig,  134). 


Pic.  ijr. — OuniUckfor  (ttT«rioiio<  i]Mtoi(tt«nr*aiilir>    O'ns.) 


Immobilization  is  an  essentia]  part  of  fir$t-nld  treatment,  con- 
ducing  to  primary  repair,  relieving  pain,  and  preventing  infection       f 
by  securing  the  lirst-aid  dressing. 

The  idea)  fixation  splint  in  such  cases  would  be  the  plastcr-ol- 
Pari»  splint,  but  this  method  of  fixation  is  entirely  out  of  the  question 
on  the  firing  line  and  must  be  rescn.*cd  for  the  dressing  station  of 
field  hospital.  This  first-aid  fixation  must  be  extemporised. 
The  sound  leg  may  serve  as  a  splint  for  ttie  wounded  one  which  is 
bdd  in  place  by  belt,  gunstrap,  handkerchief,  etc.  I1ie  rifle, 
bayonet,  and  saber  are  always  available  as  splint&  (.C\^.  '^'^S^ 

A  fractured  bumerua  amy  be  tiplinlcd  to  \.\\t  *^«  **■  ^^^  ^«*■'S" 
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A  well -padded  bayonet  will  meet  Ihe  indications  in  fracture  of  the 
forearm.  The  wire  netting  cut  in  the  shape  corresponding  to  the 
fixation  of  tlie  different  fractures  of  lite  IttnlM  alioutd  he  carried  to 
the  front  by  the  sanitary  corps  in  sufficient  quantities  to  meet  the 
expected  re(|iiirement.     SpEinIs  made  of  this  material,  wcll-{)added, 

»will  answer  an  excellent  purpose  as  first-aid  fixation,  as  they  can  be 
^^^  molded    into  sliape   and    can  be 

^j^^^h  used    subsequently   to   strengthen 

f^jj^^H  the  |>la.ster  bamlage  at  the  dreeing 

H  A     'ff^r  station. 

^  iv'  ^J.  U)  I'lc  first-dressing  station  is 

^^^^^^B^^^       the    most    important    place     for 
^^^^^^Bh^^^^^^  .  Nkiiled   aid.    This   primary    depot 
^^^^^^^^^^^^^M     of  ihc  wounded  should  be  estab- 
lished in  a  sheltered  place  as  near 
as  possible  to  the  firing  line,  pra- 
^^L  M^^^^^^^l      lected  as  much  a;^  jHissible  against 

^V  I^^^EI^^P      ^^^  ^^^  ^^  ^^  enemy. 

I  ^^^^^^r  's)  Probing   of   rt-cc-nl    gunshot 

■^^^^^  wounds  must  be  prohibited  by  the 
most  stringent  rule*.  Under  do 
ciicumslanccs  should  attempts  be 
made  to  remove  builds  until  this 
can  be  done  uiider  strict  aseptic 
prerauiions  in  the  hospital,  and 
then  only  in  those  cases  in  which 
such  operation  is  dearly  indicated 
and  Ihe  exact  location  of  thf 
bullet  has  been  delermined  by 
palpation  through  Ihe  intact  akin 
or  by  the  use  of  the  "X-ray." 

(6)  The  surgeunV  most  important  duties  at  the  first-dressing 
station  are: 

(a)  Inspection  of  first-aid  dressing.  If  it  is  in  ils  proper  place, 
label  to  this  effect  that  it  may  not  be  unnecessarily  removed  at  the 
hospital.     If  defective,  it  must   be    renewed    or    more    securely 
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(b)  Ap[dicaUon  of  plaster  splints  to  the  fractured  limbs;  the 
wirc-DL'tting  splints  arc  cut  into  strips  and  incorporated  in  the 
plaster-of-Paris  dressing. 


Pici.  1,14, — Porud  Aaion  of  thtf  kiw  in  h«morrhfttee  (ram  th<  ipr<ii.. 


iSm.) 


(c)  Emergency  operations.  ITic  operative 
wounds  mubt  be  limited  to  the  most  urgent 
cases.  The  definitive  arrest  of  hemorrhai^c 
— ol  dangerous  external  or  internal  hemor- 
rhage— stands  pre-eminent  in  the  list  of 
emergency  ofieraliuns.  Iodized  catgut  is 
tlie  pr(^r  ligature  material  for  field  service. 

Intn-craniiil  and  in  Im- thoracic  hemor- 
rhage sliould  not  lie  interfered  with  oulsidc 
ol  a  well -equipped  hospital.  Dangerous 
intra-abdominal  hemorrhaitc  calls  for  prompt 
operative  inlcrferencc.  Abdominal  section 
under  »(uch  circumstances,  in  a  ccnl,  may 
contribute  much  in  lessening  the  mortality 
from  Iicniorrhage  by  a  resort  to  ligature, 
suture,  or  aseptic  tamponade. 

By  pursuing  this  aggressive  course,  gome 
Iivc5  may  be  saved  by  prompt  interference 
which  would  be  lost  by  tlie  let-alone  treat- 
meal.  Wounds  of  the  larynx  and  trachea 
which  have  pven  ri«  to  respiratory  diffi- 
culties, cither  from  emphysema  or  hemor- 
rhage, call  for  aa  jnimnliale  tracheotomy. 


treatment  of  gunshot 
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Rtscction,   OS  *  primary   operation    (or  penetrating  gunshot 
wounds  of  the  joints,  is  obsolete. 
Amputation  must  be  reserved  for  cases  in  wliicli  a  lUnb  has  become 
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Pn.  ijj. — Saber  aidiot  (er  Ick  *aJ  tiuch.     l^naj 

mangled  by  a  cannon  ball  or  fragment  of  shell  or  in  which  tlie 
fracture  is  complicated  by  division  of  the  principal  blood-vessels  and 
nerves. 


I.apan>tomy  in  the  field,  for  gunshot  wounds  of  the  abdomen, 
with  a  \-iew  of  finding  and  suturing  perforations  of  tlie  gastro- 


\ 


Yin.  ijT.>^tlcVan<1  blaukat  *pUnl.   (Sfaa.) 

Intetllnal  canal,  has  not  yielded  in  practice  tlie  anticipated  results, 
and  hence  must  be  restricted  to  exceptional  cases. 
Cb'niatl  experience  has  shown  thai  in  a.  fur  ^rccntage  of  cases 
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penetrating  wounds  at  and  above  the  level  of  the  umbilicus,  inflicted 
in  the  anterioposterior  direction,  do  not  implicate  the  gastro- 
intestinal canal,  and  in  such  cases  conservative  treatment  yields 
better  results  than  operative.  On  the  other  hand,  in  wounds  involv> 
ing  the  small  intestine  area,  more  especially  when  the  bullet  takes 
an  oblique  or  transverse  course,  wc  may  confidently  expect  to  find 
frdm  three  to  fifteen  perforations,  and  it  i»  in  tJiis  class  of  cases  in 
which  immediate  laparotomy  oSers  the  only  chance  of  saving  life. 

(7)  The  surgeon's  field  case  should  be  light,  compact,  and  the 
instruments  wrapped  in  a  canvas  roll,  so  tliat  instruments  and 
envelope  can  he  quickly  sterilized  in  boiling  soda  solution. 


CHAPTER  XIII 
GUNSHOT  WOUNDS  IM  CIVIL  PRACTICE 


'the  projcelilcs  of  the  ordinary  fire-arms  o(  civil  life  differ  from 
those  used  in  warfare,  in  ihal  lliey  are  comixjsed  of  soft  lead,  arc 
easily  deformed,  are  of  slight  initial  vclodly,  and  are  usually  Bred 
at  short  ninge. 

The  revolver  and  pistol,  Robert  and  shot-gun  produce  the  wounds 
most  fre<|ucnlly  seen. 

Of  the  shot-gun  it  may  be  said  that  the  wounds  which  it  produces 
are  very  likely  to  be  cither  greatly  destructive  or  com[)aralively 
harmless.  Aldose  range  thechur)^, actinf;as  aungle  body,  lacer- 
ates and  shreds  the  tissues;  at  long  range  3  number  of  lunall  {ler- 
forations  are  made. 

The  dangerous  wounds,  then,  have  all  the  characteristics  of  lacera- 
tions and  demand  lUe  treatment  of  lacerated  xvounds  in  general. 
Tl  must  always  be  assumed  that  foreign  bodies  have  liecn  carried 
into  the  tissues  and  that  these  wounds  are  iherefore  infected. 

Il  is  the  bullet  wound  of  the  revolver,  however,  which  it  is  most 
practical  to  consider.  To  a  hmiled  extent,  its  pathology  is  similar 
to  that  of  the  army  bullet,  and  it  is  unnecessary  to  stale  again  the 
effect  of  a  bullet  upon  the  various  tissues.  It  is  expedient  to  con- 
sider at  once,  with  especial  reference  to  treatmeot,  the  bullet 
wounds  of  certain  localities. 

But  let  il  be  emphasized  in  this  connection  that  the  course  of  the 
bullet  can  never  be  accurately  iletermined. 

Always  be  on  the  alert  for  the  unexpected  and  insist,  however 
simple  the  wound  may  appear  to  be,  that  the  patient  lie  kept  under 
close  survctlLince,  The  wound  may  seem  to  be  a  flesh  wound  of  the 
thigh,  fur  example,  and  may  be  dismis.scd  as  such;  later,  and  too  late 
perhaps, it  maybediscovered  that  the  peritoneal  cavity  wasinvolved. 
/lod  this  happened  to  a  boy  of  Ictt  who  wa  \)TOvi?,ht  to  the  City 
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tlospital  wilh  not  the  slightest  symptoms  to  indicate  any  serious 
injury.  Too  late,  it  was  found  tltat  the  intestine  was  perforated 
in  many  places. 

Again, '.however  well  assured  we  may  be  that  no  serious  damage 
h£3  been  done  we  shall  Dc^erthclcss  watch  for  signs  of  hemorrhage 
or  beginnin;;  infection. 

\Vc  must  remember,  loo,  that  infection  may  develop  laic. 

A  mnn  of  thirty-five  was  brought  in  wilh  a  38  bullet  wound  in  the 
region  of  the  knee.  His  limb  was  swelling  rapidly  and  he  was  im- 
mediately pre|tared  for  operation. 

The  bullet  had  bored  through  the  upper  end  of  the  tibia  from  in 
front  itiiclcwartl  and  Iodised  in  the  popliteal  .ipnce.  .\  counter  open- 
ing was  made  from  behind,  the  bullet  extracted.  The  hemorrhage 
indicated  an  arterial  wound  and  following  the  track  of  the  bulk-t, 
the  anterior  tibial  was  found  divided  near  its  point  of  origin.  It  was 
UgBted,  the  poiiierior  opening  in  the  tibia  located  and  a  strip  of  gauze 
saturated  with  iodine  pas^scd  through  the  hole  in  the  bone.  Orain* 
age  left  in  both  anterior  and  posterior  openings. 

For  a  weclc  the  (patient  did  well  and  was  thought  to  be  entirely 
out  of  danger.  At  that  time  however  hb  temperature  rose  and  very 
shortly  there  were  sign.<(  of  suppuration  and,  in  spite  of  free  drainage, 
gangrene  dc\-etoped  and  the  limb  was  amputated  well  above  the 
knee.  But  the  Ba|)8  refuse^l  to  heat  and,  grave  symjitonu  nf  general, 
sepsis  supervened.  He  died  three  weeks  after  his  injury  and  the 
postmortem  revealed  a  s*q>tic  thrombus  along  the  whole  length  of 
the  femoral  vein. 
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The  region  of  the  brain  is  usually  wounded  in  attempts  at  suicide, 
It  b  tlic  right  temple  or  forehead  which  i»  most  frequently  se- 

ted.     The  vertex,  postcro- lateral,  and  occipital  regions  are  seldom 
woundcit  and  only  then  as  a  result  of  accident  or  a.isault. 

As  medico-legal  questions  ate  often  involved  in  these  cases,  it  b  a 
wise  praclke  to  make  careful  and  syHlematIc  eitamlnationN.    Vk&i.w 
as  much  as  possible  a)>QUt  the  character  oi  Vhe  ii^c-atTO,  vVit  w».\.>»«. 
of  the  projectile,  the  position  of  the  patienl  al  iVw:  vwn*i  <AwV>-'^'S- 
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Examine  the  ears  and  nose  for  blood,  inspect  the  mouth,  examine  the 
head  for  a  wound  of  exit,  or  six  if  the  bullet  can  be  located  beneath 
the  scalp. 

Ni-.xl  cxamini;  the  wound  itself,  but  not  until  the  field  and  wound 
have  been  titerilixed.  Begin  the  disinfection  by  shaving  the  scalp 
about  the  wound.  Wash  with  soap  and  water  and  then  with  alcohol 
or  bichloride. 

Enlai^c  the  wouttd  by  a  cross  iodsion,  if  necessary,  and  wipe  out 
with  sterile  gauze,  removing  all  forms  of  foreign  bodies 

Finally  examine  ihc  skull.  If  you  find  a  mere  depression  without 
pcnelraiion,  it  is  sufficient  lo  jtack  the  opening  with  sterile  g*uzc, 
and  bandage.  Later  the  bullet  may  be  located  with  the  "X-iay" 
and  removed,  if  It  becomes  IrouMcsomc.  If  the  bullet  is  visible  and 
Immovable  without  much  difficulty,  it  is  belter  to  take  it  out 
Bt  once. 

If  the  ball  has  penetrated  the  ciiiire  thickness  of  the  skull  and 
lodged  within  the  caxity,  the  size  of  the  orifice  will  be  some  index  as 
to  its  probable  depth;  if  tbe  orifice  is  large,  it  argues  for  close  range 
and  derp  lodgment.  If  the  opcninR  is  small,  comparatively  speak- 
ing, ii  is  likely  that  the  ball  ha»  not  penetrated  deeply.  Mole  the 
direction  of  the  fissures.  If  the  ba-sc  is  involved  the  prognosis  is 
always  serious.  Note  the  condition  of  the  dura:  it  may  be  lacerated 
and  the  brain  tissues  may  exude.  If  such  is  the  case,  the  bullet  is 
obviously  in  the  brain,  but  its  exact  location  must  remain  a  matter 
of  doubt.  It  is  not  expedient  lo  explore  it;  it  is  not  even  advisable 
lo  attempt  lo  disinfect  the  cerebral  wound. 

It  is  sufficient  to  remove  all  fragments  of  bone  and  debris  and 
wipe  the  wound  dry  with  sterile  gauze.  On  these  two  points,  how- 
ever, there  may  be  some  difference  of  opinion.  The  .American  Text- 
book of  Surgery  insists  upon  the  value  of  disinfection  of  the  entire 
cerebral  track  of  the  bullet  and  of  thtough-and-through  drainage 
under  certain  circumstances;  also  upon  the  advisability  of  attempting 
to  locate  the  buUel  by  the  aluminium  gravity  probe,  and  to  remove  it 
Still  It  may  be  said  that  the  general  practitioner  has  done  his  duty 
and  done  it  well  if  he  has  cleansed  the  skull  and  dural  wounds  and 
controlled  the  hemorrhage.  (For  further  details  of  treatments,  see 
t/zgont  Craaiectomy.) 


TREPHININC   THE   SPINAL  CANAL 

GUNSHOT  WOUNDS  OF  THE  SPINE 
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A  man  was  brought  into  th«  City  Hospital  shot  in  the  back  with 
a  38  revolver.  Except  that  he  was  paralyztd  from  his  hips  down 
and  without  control  of  his  b1ad<lcr  and  bowels,  his  contlilion  was 
good.  Tliis  positive  primary  paral)'sis  pointed  to  grave  injury  to 
the  cord.  At  the  operation  it  was  (ouml  thai  Ihe  bullet  had  smashed 
iato  the  spinal  canal  and  there  lodged,  completely  obliterating  in 
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Wm.  itt. — CoiBpUta  diirbian  o(  tpiniJ  cordi  buElti  rtUJiwl.  , 

its  course  a  considerable  segment  of  the  spinal  cord  (Fig.  ij8). 
Suture  at  the  cord  wax  out  of  the  question,  so  the  poor  fellow — a  man 
of  great  vitality — was  condemned  to  linger  in  living  death  for  many 
weeks. 

Happily  not  all  cases  of  gunshot  wound  involving  the  cord  are 
beyond  relief.  Wlienevci  the  symptoms  point  to  severe  injury  of  the 
cord — whenever  there  arc  notable  disturbances  of  sensation  and 
motion — and  improvement  falls  to  take  place  shortly,  it  is  b«d 
pracltcc  to  delay.  It  is  indicated  to  cut  down  upon  the  s.\i\u^,t%- 
move  a  spinous  process,  trephine  into  the  vtxaX,  veA  ca.u\!\u'a^'^  ^'^'<- 
»way  the  arches.    It  mty  develop  that  tin:  sv^^V^""*  ***  ^''^^ 
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merely  to  pressure  of  (raf;ments  of  bone  which  are  to  be  removed. 
If  after  gunshot  wounds  of  thr  spine  there  arc  no  cord  symptoms 
or  if  they  arc  mild  and  lend  lo  improve,  it  is  l>ctteT  not  to  operate. 
The  smaller  the  projeclile  the  less  the  likelihood  ihat  operation  will 
he  required.  Without  some  positive  indication  in  the  cord,  there- 
fore, asqitic  ocdusion  is  the  tre.-tlmrnt  lo  pursue.  Probing  is  all  ihe 
more  perilous  liecausc  infection  may  be  carried  directly  to  the  spinal 
meninges. 

GUNSHOT  WOUNDS  OF  THE  FACE 

These  may  result  from  shots  into  the  mouth  with  suicidal  intent. 
Small  bullets  may  remain  imbedded  in  the  hard  palate  or  posterior 
pharyngeal  wall.  The  insiinriivc  lilting  of  the  hea<l  backward 
gives  the  buQet  a  characicrislic  course  through  the  hard  palate  w 
the  root  of  the  nose,  and,  owing  to  the  involvement  of  the  ba.se  of 
the  brain,  such  wounds  are  deadly,  except  with  quite  small  fire- 
arms. 

In  other  cafc>  tlierc  are  grave  comminuled  fractures  of  either  jaw. 
Sometimes  (here  are  powder  burns  and  disintegrations  suggestive 
of  explosions. 

The  chief  dangers  in  cases  not  immediately  fatal  arc  from  inter- 
ference wilh  respiration  and  from  hemorrlmge,  Ttiese  wounds  are 
also  predisposed  to  infection,  and  as  a  result  of  sepsis  secondary 
hemorrhage  is  no!  infrequent.  Paralysis  of  the  facial  nerve  may 
occur.  The  salivary  glands  or  their  ducts  may  be  injured  and  give 
rise  lo  a  troulilesome  dribbling  of  saliva.  Marked  interference  with 
respiration  may  call  (or  immediate  tracheotomy. 

Arterie*  may  need  to  be  ligated  and  ligation  may  be  difficult  owing 
to  their  relation  lo  the  bones.  The  oozing,  always  marked,  is  to  be 
controlled  by  pressure.  The  natural  contour  is  to  be  restored  as 
much  as  iw.ssihlc  after  a  thorough  cleansing,  and  the  wound  cavities 
pAcked  with  iodoform  gauze.  A  young  man  was  brought  to  the  City 
Hospital  with  gunshot  wound  of  the  face,  the  range  so  cjose  the  skin 
was  powder  burned,  fie  was  bleeding  profusely  from  the  mouth. 
It  was  found  that  the  bullet,  a  38,  had  entered  the  left  upper  jaw, 
through  it  into  the  nasopharynx,  carr)'ing  away  part  of  the 
palate  ami  still  nngiiig  slightly  dowitwanl  h^d  lodged  to  the 
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middle  of  the  neck  of  the  opposite  side.     It  was  locatixl  about  lh« 
depth  of  the  sterno  mastoid.    An  incision  under  local  anesthesia  was 
made  and  a  dissection  canicd  down  to  the  bullet.     It  was  grasped 
with  fonejw  but  sli|iped  away  and  on  furilicr  altemptft  toiieixeil,  ^^ 
was  pushed  back  into  the  phar>-nx  ahd  coughed  out.  ^H 

TIic  wound  in  the  jaw  was  injected  with  peroxide  which  escaped  ™ 
through  the  mouth. 

Finally  a  slip  of  sterile  gauze  <ms  carried  through  tlie  channel  in 
the  jawf,  one  end  of  the  strip  left  in  contact  with  the  lacerated  tissues 
of  the  soft  palate,  the  outer  end  projecting  from  the  wound.  Some 
oozing  persisted  for  twenty-four  hours.  On  the  second  day  the  strip 
was  removed  and  the  wound  injected  with  weak  peroxide  solution. 
No  infection  arose  and  he  recovered  rapidly,  apjiarcntly  none  the 
worse  for  the  injury. 


GUNSHOT  WOUNDS  OF  THE  THORAX 

Gunshot  wounds  of  the  thorax  do  not  diller  from  other  wounds  in 
this  region  except  in  their  graver  prognoets.  (Sec  page  i  to,  Wounds 
of  Thorax,  and  page  149,  Military  Practice.)  Such  as  Involve  the 
grciit  vessels  at  the  root  of  the  lungs  and  most  of  those  which  involve 
the  heart  are  not  even  of  interest  from  a  standpoint  of  treatment 
brcitusc  so  rapidly  fatal  as  to  preclude  inlcr\-ention. 

Such  wounds  as  are  not  obviously  fatal,  whether  ihcy  involve  the 
pleura  and  lungs  or  the  pericardium  and  heart,  present  three  sources 
of  danger:  hemorrhage,  asphyxia,  and  infection.  These  are  the 
three  conditions  which  determine  the  line  of  treatment,  and  which 
have  alrea<ly  been  d)scus.<)ed  under  llie  head  of  Wounds  of  the 
Thorax. 

Aside  from  these  symptoms  of  urgency,  the  treatment  must  be 
conservative  and  expectant — qtiitt  differcDt  from  gunshot  wounds 
of  the  abdomen. 

Degin  by  covering  the  wound  with  an  asqjtic  compress  and  then 
carefully  disinfect  the  field.  Finally  cleatw*  the  wound  itself  and 
dress  antiscpUcally.    Avoid  probing  or  other  explorations. 

Trans|)<>rtHUon  mtiat  also  be  av<)ide<i,  for  there  can  lit  wo  6,«\^iV 
that  it  is  often  disastrous.    In  the  country-,  whctc  M\^^^:^*.««i'=*■  ^-^^ 
out  of  the  gueslwn,  the  nearest  shelter  is  the  best. 
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If  it  is  evident,  finally,  that  the  hemorrhage  is  iucrcastng,  as  indi- 
cated by  the  symptoms  and  physical  signs,  conservatism  is  no  longer 
rational  and  the  wounded  lung  should  be  exposed  and  the  tear 
repaired.  In  the  event  a  tear  is  found  in  a  pulmonary  vein  a 
ligature  must  be  placed  on  either  side  of  ihc  tear.  Recovery  may 
follow  without  lung  comp1iculioii.s. 

KUtncr,  of  Lcipstc,  proposes  in  the  future  when  dealing  with  these 
wounds  to  evacuate  the  cxtravasatcd  blood  if  it  Is  not  promptly  *]>■ 
sorbcd,  suturing  llie  pleura  without  drainage.  In  the  case  of  an 
already  collap&ed  lung  it  docs  not  appear  that  there  would  be  in- 
creased danger  operating  without  tlie  aid  of  a  Sauerbruch  cabinet. 
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BUIXET  WOUNDS  OF  THE  ABDOMEN 


With  reference  to  prognosis  and  treatment,  these  wounds  fall  into 
three  clinical  groups:  those  which  are  obviously  penetrating  and  ac- 
companied by  grave  visceral  le^^ions;  those  which  arc  doubtful  both 
as  to  penetration  and  visceral  injur>';  and  those  which  are  probably 
benign. 

tA)  One  concludes  that  a  certain  wound  is  grave  not  from  ob* 
serving  the  escape  of  gas  and  fecal  matter,  or  hemorrhage  from  the 
wound,  for  these  arc  too  infrequent  to  be  relied  upon,  but  from  the 
general  condition,  which  alone  is  of  sulTicient  signiitcancc.  The 
pulse  is  small  and  rapid;  the  face  is  drawn  and  pale;  the  belly  wall 
is  distcnde<l  and  resistant  to  the  least  pressure;  dullness  of  the  iliac 
fossa  and  flanks  develops  and  there  may  he  vomiting  of  stomach 
contents  or  of  blood. 

The  persistence  of  these  s)'mptoms  for  the  first  two  or  three 
is  sufficient  to  dispel  any  illusion  of  tlie  more  sanguine  that  the 
is  not  dangerous. 

There  is  but  one  thing  to  do,  operate  as  soon  at  poisUde. 

This  is  a  principle  so  definitely  established  that  the  citation  of  a 
long  list  of  eminent  authorities  i.i  unneces.sary:  a  rational  doctrine 
that  all  may  accept. 

There  arc  contingencies  of  time  and  place,  of  septic  environment 

which  would  insure  that  the  operation  itself  would  likely  be  fatal, 

but  those  condiliona  are  very  exceptional  in  civil  practice  with  the 
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doctor  who  haa  the  "savoir-faire."  An  excqjtional  condition  does 
not  alter  the  principle,  and  he  who  docs  not  act  at  once,  must  incur 
the  reproach  ot  having  refused  the  wounded  the  best  resource  of 
safety. 

There  is  another  consideration.  One  may  not  be  calle<)  to  see  the 
case  until  after  two  or  three  days  have  elapsed  and  may  then  en- 
counter one  of  two  eveniualilies:  one  almost  certain,  the  other 
unlikely. 

In  the  first,  tliere  are  the  signs  of  general  pcritomtis.  Under  these 
circumstances,  again,  the  rule  is  to  operate,  ihough  only  as  a  forlorn 
hope. 

On  the  other  hand,  it  may  be  that  despite  the  apparent  gravity 
of  the  wounds,  the  pulse  is  good,  there  is  no  vomiting,  the  abdomen 
is  not  tender,  there  has  been  a  passage  o!  flatus  or  a  movement  of 
the  boweht.  Although  wcknow  these  appearances  arc  often  deceitful, 
that  it  may  be  only  the  lull  which  precedes  the  storm,  yet  we  are 
perfectly  justified,  under  these  circumstances,  in  maintaining  an 
"armed  expectancy."  Under  such  circumstances,  control  peris- 
talsis with  a  little  morphia,  impose  an  absolute  quiet  and  absence 
of  foo<I,  and  in  the  meantime  have  the  patient  under  vi^lant 
6ur\'eillancc. 

Fysche  rei)OTts  a  case  of  abdominal  gunshot  wound,  which  shows 
the  value  of  drainage  and  which  might  be  takers  as  an  indication  of 
llie  course  to  pursue  in  certain  desperate  cases,  where,  for  example, 
the  circumstances  of  time  or  place,  tlie  condition  of  the  patient,  or 
ihe  isolation  and  lack  of  skill  of  the  operator  precluded  a  more 
rational  and  definite  procedure. 

A  boy  of  fourteen  was  shot  through  the  abdomen  at  dose  range 
with  a  large-caliber  revolver.  The  bullet  entered  just  to  the  in- 
side of  (he  right  anlerior'supcrior  spine.  There  were  all  the  signs 
of  shock  and  internal  hemorrhage.  The  abdomen  was  opened 
with  immediate  escape  of  blood  and  fecal  matter.  The  first  por- 
tion of  the  small  intestine  examined  rcveale<l  a  perforaling  wound. 
This  and  two  other  vfounds  were  repaired,  but  the  boy's  c<mdilion 
called  for  haste  and  a  hurried  e.xaminalion  dcvclo^d  iKNH^  «««* 
perforations  of  gut  and  mesentery  along  ihc  &  VimV  «ii.\<awA.  *vcv«- 
abdominal  incision  was  dosed  with  lhto>ig,h-5i.tv4-0KC*>^lfi^  ws.v>w«<> 
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with  a  large  ciceply  placed  drainage  wkk  in  ibe  lower  angle.  He 
was  freely  stimulated  and  given  large  enemas  of  normal  salt  solution. 
I'he  drainage  was  removed  on  the  second  day  and  from  the  opening 
there  was  a  free  fecal  discharge.  On  the  third  day  his  bowels 
moved  naturally.  Thereafter  the  fistula  closed  rapidly  and  in  a 
month  he  seemed  quite  well.     (Montreal  Med.  Jour.,  May,  1909). 

(B)  The  case  i.i  one  of  doulilful  jienetration  and  therefore  doubt- 
ful visceral  injury. 

You  are  called  immediately.  You  find  nothing  more  than  a 
bullet  wound  in  some  part  of  the  anterior  abdominal  wall.  The 
])ub,e  is  good,  the  abdomen  h  neither  rigid  nor  lender,  and  tJiere  is 
no  other  indication  worth  noting. 

Now,  what  are  you  to  do?  Wait  several  hours  watching  for  some 
indication?  But  this  is  a  dangerous  formula,  subject  to  various 
interpretations,  fur,  as  Lejars  asks,  what  shall  be  regarded  as  the 
Atst  "indication" — the  weaker  pulse,  the  tympanites,  the  altered 
facics?     But  these  are  the  signs  of  beginning  peritonitis. 

]t  is  better,  a.s  Brown,  of  St.  Louis,  and  many  others  have  so  defi- 
nitely determined,  to  answer  the  question  resolutely  in  these  terms: 
prepare  at  once  to  operate;  determine  whether  the  wound  is  a  pene- 
trating one  or  not,  and  if  so,  proceed  with  the  laparotomy — pro- 
vided, of  course,  that  the  situation  is  such  that  it  can  l>c  done  with- 
out very  grave  danger  from  the  operation  itself.  It  may  develop 
that  the  operation  is  iiot  necestary,  but  it  will  very  much  more  fre- 
quently become  evident  that  it  is  indispensable. 

Admit  that  these  urgent  Laparotomies  are  dillicuU.  that  they  strain 
every  resource  of  emergency  antisepsis  and  surreal  skill,  that  the 
perforations  are  often  multiple,  that  one  never  knows  just  what  he 
mustmeeL  Admit  that  some  recover  from  these  wounds  without 
operation,  but  are  we  authorized  by  that  to  exiiect  in  another  case 
so  fortunate  a  denouement?  Admit  that  the  patient  has  several 
chances  t4  recovery  without  operation  perhaps,  but  let  at  remem- 
ber we  have  no  means  of  calculating  such  chances  even  in  the  more 
favorabli:  cases,  and  certainly  the  chance  of  an  exceptional  proc- 
ess cannot  ^ve  more  hope  than  an  early,  regulated,  and  aseptic 
/otervendoa. 


TREATUBtfT  Ot  CUKSnoT  OP  ADDOUEN  ail 

It  i»  iirtidence  which  comnun^ls  opcriktion.  As  Lejars  says,  this 
scvms  the  wisest  course: 

Prqiarc  for  a  lapiirnlomy.  Begin  l>y  cleansiiij^  the  field  of  opera- 
tion ami  then  Uic  wound,  which  is  enlarged,  cutting  from  above 
downward,  layer  hy  layer.  If  Ihc  peritoneum  is  found  uninjured, 
repair  the  incision  carefully,  first  trimraing  the  devitalized  li^ues 
away;  under  these  drcuin»lanccs,  one  may  safely  prognosdcale  a 
r«covcr>'. 

If  you  find  Ihe  pvritoneuni  perforated,  slightly  enlarge  that  wound 
also,  that  you  may  get  some  idea  as  to  the  conditions:  a  flow  of 
blow!,  bile,  inlestinat  conlenl,*,  or  urine  may  imlicale  what  one  may 
expect.  But  the  fact  alone  of  pcrforalion  of  llie  peritoneum  is  an 
indication  to  open  the  abdomen  in  the  middle  line — ^to  do  a  median 
Uparotomy. 

Tile  median  Incision  will  be  above  or  below  the  umbilicus,  de- 
pending  upon  the  level  of  the  bullet  wound  (see  Ixparotcmy  for 
Traumatism). 

(C)  There  arc,  finally,  as  Lejars  points  out,  certain  bullet  wounds 
which,  even  though  [R-ni-lrating,  may  be  rrgarded  as  unlikely  to 
ha\'c  produced  serious  results.  These  are  such  as  are  [iroduccd  by 
|MSlols  in  which  the  btdlet  is  quite  small  and  impelled  by  an  insig- 
nificant charge  of  powder,  so  (bat  its  force  is  practically  spent  in 
traversing  the  abdominal  wall. 

And  even  though  the  digestive  tube  should  be  wounded,  the 
opening  iitnot  largeenoughfor  the  con  tents  lu  escape,  for  the  mucous 
membrane  acts  as  a  plu)^  and  repair  quickly  takes  place. 

In  such  a  case,  there  being  no  doubt  as  to  the  facts,  it  is  perhaps 
wiser  not  to  operate,  but  to  treat  by  aseptic  occlusion.  Neverthe- 
less  it  is  the  part  of  prudence,  however  sanguine  of  the  outcome,  to 
kcqi  the  case  untlcr  close  watch  for  some  days. 
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The  knee,  which  is  the  joint  most  frequently  wounded,  TOa.>j  %Kr*t 
as  a  tyjic.    Sup{>use  it  is  wounded  by  Vhe  A\s>t\u«^<t  *A  a.  i<™A.\^*v 
/>/««,  a  not  uncojnnion  accident.    The  cVtfir»cV.«  «^  ^^M»«  tjo-*'*.  ■«» 
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is  variabli;.  It  may  be  that  only  a  few  shots  al  long  range  have 
penetrated  the  joint,  or  it  niay  happen  ihat  the  wiiole  load  has  torn 
its  way  iiilo  ihc  joint  structure.  But  whalcvcr  Ihc  condition,  no 
active  intervention  in  called  for  if  the  case  is  seen  at  once. 

Cover  the  wound  with  sterile  gauze,  provide  a  temporary  splint, 
and  flujjervifle  the  transport aiion.  Once  under  shelter,  proceed  to 
carry  out  a  methodical  cleansini;  and  examination.  Cleanse  the 
field  first  and  then  the  wound  itself. 

If  the  wound  was  received  at  long  range  and  proliably  only  a 

few  ahoLs  have  penelralcd  tht-  joint  cavity,  the  <arcful  cleansing, 

anlisqitic  dressing,  and  subsequent  immobilization  will  be  all  tliat 

is  required  to  bring  about  an  uninterrupted  recovery  without  loss  of 

«  function. 

If  the  wound  was  received  at  close  range  and  the  joint  is  freely 
penetrated  by  the  shot,  which  have  carried  in  shreds  of  clothing  And 
other  foreign  particles,  the  treatment  is  quite  different. 

Suppose  the  joint  h  swollen,  dark  blood  uozcs  out,  and  the  cavity 
is  exposed  through  lacerated  wounds:  in  such  a  case  conserv-atism 
will  not  cure.  I>re|>are  to  ojieraie  immediatdy.  Open  the  joint 
and  with  hot  normal  salt  solution  freely  flush  out  the  shot,  frag- 
meats  of  bone  and  cartilage,  hloed  clol.'^  and  other  dfibrb.  Do  not 
be  sparing  of  time  and  patience.  Trim  away  the  lacerated  tlssuea. 
If  .sati.'«tied  with  the  cleansing,  suture  the  deeper  layers  over  the  joint 
so  as  to  close  it  completely,  and  drain  only  the  superficial  wound; 
otherwise,  drain  the  joint  cavity  as  well.  Apply  an  antiseptic 
dressing  and  immobilize,  and  expect  a  good  result. 

Tlie  situation  is  again  dilTerent  if  the  ca.«  haa  been  treated  first  by 
the  uninstructed.  The  wound  is  seen  some  time  after  injurj-  and 
found  co\ered  with  dirty  cloths,  or  a  handkerchief,  the  worse  for 
usage,  is  stuffed  into  the  wound.  No  covering  at  all  is  always  better 
than  anything  leu  clean  than  a  sterile  dre^ng. 

The  treatment  is  the  same  as  l)efore  -in  every  way  as  rigorous 
and  systematic — but  there  ore  not  tJie  8ame  certainties  by  any 
means  that  it  will  head  oft  sep^s,  You  cleanse,  drain,  immobilize, 
and  watch.  You  watch  for  beginning  infetiion,  which  for  that 
matter  may  develop  in  the  sim|^or  cases  if  the  cleansing  is  not 
complete.     Fever,  pain,  awclling  of  the  joint,  all  rapidly  increa^ng. 
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are  the  signs  of  beginning  infection  and  suppuralion  and  call  for 
immediate  action.  It  is  indicated  to  open  the  joint  and  drain. 
(See  page  456.  Arthrotomy.) 

Bullet  K\>uMJi  produce  similar  lesions,  although  usually  they  are 
of  the  mildct  type.  Hemarthro&is  indicates  injury  to  bone  as  wdl 
as  soft  parts.  Somclimcs  these  wounds  occur  with  scarcely  any 
Injury  to  the  joint  structure,  the  bullet  lodging  in  the  «:piph>'sis. 
In  the  milder  cases,  wherever  the  bullet  may  be,  it  is  better  merely  lo 
cleanse  and  immobilize,  and  nt  a  later  date,  if  necessary,  the  ball 
may  be  rcmuvvd.  If,  however,  the  hemarlhrosis  is  voluminous, 
it  is  better  to  open  the  joint  at  once  and  clean  out  the  cavity  and, 
by  a  happy  chance,  the  bullet  may  be  found  and  extracted.  {Sec 
also  gumhot  wounds  of  joinlt  in  mililary  pratiW*,  and  compound 
dislocations.) 

I  GUNSHOT  WOUND  OF  HAND 

A  pawnbroker,  examining  a  revolver  brouglit  in  for  a  loan  and 
hich  was  supposed  not  lo  be  loaded,  was  shot  through  the  hand. 
The  33  bullet  pa.^ted  between  the  heads  of  the  third  and  fourth 
metacarpals,  splintering  the  fourth  in  some  degree.  The  tissues 
were  powder-stained  along  the  track  of  the  bullet  and  the  wound 
bled  very  freely. 
^^  The  wound  of  entrance  in  the  palm  wm  jagged;  the  wound  of  exit 
^Tmoolh.  The  wounds  were  cleansed  and  a  slcn<]er  forceps  passed 
through  the  hand,  a  piece  of  gauie  allacbed  and  pulled  into  place 
for  ihrnugh-and-through  drainage  by  withdrawing  ihe  forceps.  The 
bleeding  stopped,  but  later  began  again,  soaking  the  bandages. 
Syringing  the  wound  with  peroxide  and  packing  with  gauze  served 
lo  check  the  bleeding  for  a  few  hours.  Tliis  intermittent  hemor- 
rhage persisted  for  two  da)**.. 

The  band  was  soaked  twice  daily  for  a  half-hour  in  hot  normal  sail 
solution;  the  swelling  and  pain  rapidly  subsided  and  after  ihrcc  or 
four  days  the  wound  began  to  heal  without  the  least  evidence  of  in- 
fection. The  ring  finger  was  stiff  and  painful  for  some  time,  but. 
under  massage  and  p-i-Niive  niolinn  cmdiudly  reg&Vn«>^ W'^  >^'m^. 

Injury  to  the  tendons  constitutes  one  o\  l\\t  cVw.V  ti-nM^-ca.'^'*^* 
of  gunsboi  wounds  ot  the  band.    Free  VrlTOnvVo^  w«w^    w  vm 
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shattered  tissues,  Free  drainage  and  free  use  of  hot  nonnal  salt  solu- 
tion seem  best  calculaletl  to  promote  repair  in  thU  clitss  of  wminds. 

SUPEHflCUL  W0UND8  FROH  POWLINO-PIECB 

A  farm  hand,  charged  with  trespass,  was  brought  to  the  cuunly 
jail  sorely  wounded.  Two  charges  of  bird-shot  had  caught  him  on 
the  fly  and  peppered  his  back,  bullocks,  and  Ihe  ])osIeriitr  surfaces 
of  thigh  and  calvei^.  Evading  his  pursuers,  aided  by  the  darkness, 
he  had  reached  his  cabin  exhausted  and,  wilhoul  changint;  hii.  bloody 
clothes,  lay  thus  unattended  (or  two  days,  when  he  was  discovered 
and  arrested.  By  ihis  lime  infection  had  set  in.  His  buttocks 
and  calves,  particularly,  where  Ihe  shot  were  thickest,  were 
swollen  and  intlanii^d.  Many  of  the  sJiol  had  carried  shreda  of 
clothing  into  the  tissue;  each  was  a  focus  of  suppuration;  none  had 
penetrated  beyond  Ihe  sJdn.  The  whole  injured  area  was  ileansed, 
first  with  soap  and  water,  and  then  rubbed  vigorously  with  peroxide 
of  hydrogen;  the  more  sujierficial  of  the  »hut  were  picked  out,  and 
finally  the  inflamed  surfaces  were  smeared  with  Kcclus'  ointment  and 
covered  wiUi  chfcl.*  of  gaii^c  helil  in  plate  by  adhesive  strips.  The 
relief  from  pain  was  great.  In  three  or  four  daily  stances  the  shot 
were  all  picked  out  and  the  inrtammalion  practically  gone 
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Two  things  are  noteworthy  in  conncclinn  with  these  wounds: 
first,  the  suT])ri^ng  power  of  penetration  of  cartridges  supposed  to 
be  harmless;  and,  second,  the  great  danger  of  a  tetanus  infection. 
'nic"wad"'  may  be  buried  out  of  sight  in  the  tissues,  it  mayentirdjr  J 
perforate  the  hand,  or  it  may  produce  a  superficial  lacerslion.  ' 
As  a  rule,  the  hemorrhage  is  insignificant,  which  may  in  a  measure 
account  for  the  development  of  infection,  since  bleeding  is  nature's 
means  of  disinfection. 

These  wounds  often  present  the  appearutncc  of  punctured  wounds, 
whkh,  more  than  others,  arc  likely  to  furnish  conditions  favorable  (o 
the  growUi  of  the  tetanus  bacillus. 

Jl  msy  be  that  the  disposition  of  the  wad  is  such  that  the  wound  is 
///  a  manner  stopped  up,  so  that  oxj-gcn  cannot,  icach.  t.he  recesses 
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'wSCe  the  bacillus  finds  iu  lodgment.  It  Is  true  thai  tetanus  de- 
velops in  only  a  small  percentage  of  cases,  but  one  can  never  foretell 
positively  what  such  a  wduikI  may  do. 

It  is  the  duty  of  every  doctor  lo  wam  his  clientele  of  the  danger  of 
these  "Fourth  of  July"  injuries. 

Every  case  is  to  be  treated  as  if  lock-jaw  is  not  merely  a  remote 
possibility,  hut  a  probability.  Free  cleansing  and  daucliing  with 
peroKidc  of  hydrogen  is  indicated. 

Luckvlt  Siiy*  (American  Journal  of  Surgery,  July,  1906):  "These 
wounds  should  be  freely  incUed,  particularly  if  not  secji  on  the  first 
day  of  the  Injury,  and  thoroughly  curetted  with  a  small  sharp  spoon 
until  ail  the  small  pieces  of  wad,  the  unburned  grains  of  powder,  and 
all  the  dirt  have  been  removed.  If  the  wad  has  entered  a  metacurfud 
space  a  counter-incision  must  be  made  for  through-and-th rough 
drainage.  Having  cleaned  the  wound  as  thoroughly  as  can  be  done 
mechaniciilly,  we  now  resort  to  chemicaU  and  irrigate  wilh  some 
mild  antiseptic.  After  next  drying  the  wound  thoroughly,  the  entire 
cavity  sjiould  be  swabbed  out  with  one  of  the  following,  luimcd  in 
order  of  chcHCc: 

"i.  Pure  carbolic  acid  followed  by  alcohol. 

"2.  Twenty  per  cent,  tincture  of  iodine  (made  by  dissolving  iodine 
cryttaU,  30  part»,  in  ether  and  alcohol,  each  50  parUt). 

"3.  Plain  tincture  iodine. 

"The  wound  should  now  Ite  packed  with  moist  iodoform  gauce. 
A  wet  dressing  is  then  applied,  to  be  ckanged  daily.  Permission 
should  be  obtained  fur  a  pr<>|ihyluctic  injection  of  antitetanic  serum. 
Ten  C.C.  are  intta-moscularly  injected  in  the  buttocks  or  thigh,  under 
thorough  Mitbeptic  precautions." 

Antitctanic  powder  may  be  applied  lo  the  wound,  as  advised  by 
Calmetle.  Ejijn'riments  concluded  by  JoKph  McFarlan<l,  of  Phila- 
delphia, corroborate  Calmette's  statements  as  to  the  prophylactic 
value  of  this  siil)^lance.  I(y  it*  use  MtFarland  was  able  lo  protect 
from  infection  animals  which  he  had  inoculated  with  the  tetanus 
bacillus. 


1 


k 


CHAPTER  XIV 

FRACTURES  OF  THE  EXTREMrriES 


Definiliom. — A  fraclurt  is  a  solution  of  the  contiouity  of  bone 
due  to  tiaumalism. 

A  simple  frofiure  has  a  single  line  of  solution  and  there  is  no 
lesion  of  the  soft  parts. 

A  multiple  fradure  has  more  than  one  line  of  solution  of  con- 
tinuity in  the  same  bone  or  several  bones. 

A  eomminuted  fracture  has  so  many  lines  of  solution  running  into 
each  other  that  the  bone  is  in  fragments  or  splinters. 

A  complete  fracture  involves  the  whole  ihiclcncs-i  of  the  bone.  It 
may  be  transverse,  longitudinal,  oblique,  dentate  or  comminuted. 

In  an  incompUlt  fratture,  ihe  line  of  solution  does  not  involve  the 
whole  thickness  or  extent  of  llic  bone.  It  may  be  a  fissure,  "a  green 
stick,"  a  depression  or  a  »qmriilioii  of  an  apophysis, 

A  subcutaneous  fracture  has  no  communication  with  the  surface. 

j\n  open  or  compound  fracture  has  a  communicmion  with  ihc  sur- 
face, has  an  accompanying  solution  of  continuity  of  the  skin  and  the 
subjacent  soft  parts. 

A  spontaneous  fracture  is  produced  by  an  insignificant  traumatism 
and  is  usually  palholagictU,  due  to  disease  of  the  bone 

An  ununited  fracture  is  one  in  which  bony  union  1ms  not  occurred 
at  the  usual  time. 

GuHtkot  fractures  arc  those  produced  by  projectiles  (sec  Gunshot 
Wounds). 

Fractures  of  the  extremities  are  emergencies,  often  of  the  first- 
class;  their  reduction  sometimes  becomes  equi\'alcnt  to  a  major 
operation.  But  it  cannot  be  said  that  thcie  cases  are  always  treated 
vrell.  As  Scnn  says,  "Bad  results  following  fractures  have  been  the 
tombstones  that  have  marked  the  termination  of  an  otheruise  suc- 
cessful profcssiona3  career  of  many  an  Ul-fatcd,  unlucky,  disappointed 
praclidoner. " 

aife 
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Malpractice  suits  more  frequently  follow  this  class  of  cases,  per- 
hapi,  than  any  other,  which  id  an  indication  that  somewhere  there  is 
a  fault.  Doubtless  it  is  the  fear  of  a  dama|;e  suit  that  often  makes 
a  basis  for  it  and  in  this  way:  The  doctor,  in  order  that  he  may  have 
testimony  as  to  his  skill,  treats  the  case  in  the  stcrolyped,  and 
routine  way;  he  gets  a  bad  result.  Had  he  used  his  better  judg- 
ment, given  liis  common  sense  rein  and  risked  the  reproach  of  being 
an  innovator,  the  result  would  have  bcon  different. 

Every  case  mu.tl  be  studied  and  treated  on  its  own  merits,  with 
due  regard,  of  course,  to  certain  general  principles.  To  begin  with, 
tlte  prognosis  should  always  be  guarded  in  some  degree.  As  King 
says  (Si.  Paul  Medical  Journal,  .August,  1906):  "Optimism  as  lo 
(he  final  outcome  on  the  part  of  the  physician  is  a  mistake.  Take 
the  patient  into  your  confidence,  let  bim  anticipate  the  certainty 
of  some  permanent  defect,  so  that  in  the  end  an  imperfect  result  will 
not  reject  so  much  upon  your  skill  and  will  tend  to  minimize  mal- 
practice suits.  And  how  very  rarely  indeed  can  the  result  be  per- 
fect. With  the  very  beat  treatment,  tliere  will  nearly  always  re- 
main as  the  best  outcome  some  slight  weakness,  or  limitation  of 
nidtion,  rtf  ache,  or  pain— al  least  a  callus  as  a  'lasting  memorial.' " 

The  diagnosis  of  these  fractures  is  usually  easy  in  tbc  large  sense, 
as  King  says,  but  after  alt  dlllicult  as  a  whole,  for  no  eye  can  see  the 
injury  wrought  to  the  softer  tissues.  In  many  cases  the  position 
will  indkate  at  once  that  there  is  a  fracture,  but  one  must  endeavor 
to  learn  much  more — the  possible  associated  injuries  to  joints, 
muscle*,  blood  vessels,  and  nervi^.  To  be  able  to  do  this  necessitates 
a  fairly  accurate  knowlcdfic  of  anatomy  to  begin  with,  aided  by 
systematic  examinations,  and  on  this  foundation  skill  growv  with 
experience. 

The  diagnosis  of  fracture  in  the  bones  of  the  extremities  is  based 
on  several  factors:  (a)  history  of  the  case,  (b)  deformity,  (c)  abnormal 
mobility,  (d)  pain  and  loss  of  function,  (e)  crepitus,  (f)  X-ray 
examination. 

(a)  It  is  esM:ntial  lo  know  how  the  accident  occurred.     Frequently 
in  the  absence  of  definite  symptoms,  the  diagnosis  must  T^ax.  \s^'<\ 
the  history.     For  ciample,  in  a  case  of  a  hip-joVnl.  vnyir^  ^ti  ».^  ^^&s■^^^ 
penonprcscnlinf /ow  of  function  and  some  v*uvV>«X'aoo^'=^  vj'^'^ 
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toms,  a  diagnosis  of  impacted  fracture  should  be  made  if  it  is  learned 
the  patient  fell  striking  the  hip. 

(b)  Deformity  includes  changes  in  the  relations  or  dimensions  of 
the  bones  and  the  appearance  of  the  limb.  The  two  limbs  must 
always  be  compared.  It  must  be  determined  that  there  has  been 
no  previous  injury  to  cause  the  deformity.  When  both  ends  of  a 
bone  are  accessible  to  touch,  it  i  readily  measured  and  com- 

pared with  its  opposite.     In  the  '--  Lhe  humerus,  it  is  necessary 

to  measure  from  the  acromion;  ase  of  lhe  femur,  from  the 

ilium.     The  position  which  the  Irs  s  assume  may  be  due  to  the 

direction  of  the  force  or  the  actioi,  ;  muscles. 

{t}  Preternatural  mobility  implic  vement  in  unnatural  situa- 
tions or  in  unfiaturat  degree  or  dir  i.  As  one  of  the  cardinal 
signs  of  fracture,  it  has  hitherto  beei  gned  too  much  importance. 
Its  presence  indicates  fracture,  bui  absence  indicates  nothing. 
We  all  know  that  in  impacled  fracture,  there  is  no  abnormal  mobility. 
In  fractures  of  the  bones  of  the  tarsus  and  carpus,  in  epiphyseal 
fracture,  in  any  fracture  where  the  fragments  are  small  or  deeply 
placed,  it  may  be  impossible  to  discover  movement  without  a  manipu- 
lation which  may  be  distinctly  injurious.  In  the  case  of  fractures 
near  joints,  it  may  be  impossible  to  determine  whether  the  move- 
ment is  in  the  joint  or  near  it. 

The  fact  is  (hat  in  mosi  cases  where  abnormal  mobility  is 
present,  the  fracture  may  be  readily  diagnosed  without  reference 
to  this  sign. 

(d)  Crepitus  is  the  almost  constant  accompaniment  of  abnormal 
mobility  and  is  the  grating  produced  by  the  friction  of  the  two 
fragments.  It  is  pathognomonic,  but  must  not  be  sought  for  too 
vigorously.  It  is  absent  in  impacted  fracture,  and  to  break  up  an 
impacted  fracture,  testing  for  crepitus,  may  be  a  calamity.  Crepitus 
may  sometimes  be  heard  with  the  phonendoscope  and  not  with  the 
ear. 

(e)  Pain  and  loss  of  function  go  together  since  the  pain  is  usi 
the  cause  of  the  loss  of  function.     Both  are  present  in  near 
fractures,  but  often  occur  in  as  great  degree  with  contusions. 

The  amount  of  pain  varies  with  the  location,  but  is  nearly  al 
aggravated  by  movements  or  pressure.    TaVen'm  mwatctvin. 
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the  history  of  the  case,  it  is  a  valuable  diagnostic  aid.    The  presence 
of  pain  may  call  for  anesthesia  before  the  diagnosis  can  be  completed. 

Stimson  has  recently  emphasized  the  significance  of  pain  in  the 
diagnosis  of  fracture,  and  indicated  the  manner  in  which  it  may  be 
interpreted.  Crepitus  and  abnormal  mobility  are,  to  his  mind,  of 
less  importance  than  pain  as  a  diagnostic  aid. 

The  search  for  pain  in  all  doubtful  cases  should  be  systematic. 
Begin  first  with  local  pressure  over  the  suspected  area  with  the  tip 
of  the  finger  or  with  the  rubber  end  of  a  lead-pencil.  There  are 
definite  lines  of  tenderness  to  be  discovered  in  many  of  the  fractures 
about  joints.  For  example;  in  Colles'  fracture  this  line  can  be  plainly 
traced  across  the  radius  just  above  the  wrist;  in  fracture  of  the  ex- 
ternal condyle  of  the  humerus,  along  the  external  condylar  ridge  just 
above  the  elbow;  and  in  fracture  of  the  surgical  neck  of  the  humerus 
along  the  front  or  outer  side  of  the  bone. 

Next  test  the  character  of  pain  elicited  by  cautious  movement  of 
the  limb.  Increased  muscular  tension  thus  produced  awakens  in- 
creased pain  at  the  site  of  the  fracture,  and  the  patient  may  be  able 
to  indicate  the  exact  location  of  the  lesion.  The  effort  on  the  part 
of  the  patient  to  produce  certain  movements  is  helpful. 

Finally,  indirect  pressure  may  be  employed:  thus,  in  transverse 
fracture  of  the  tibia,  pressure  upward  on  the  foot  exaggerates  the 
pain  markedly;  and  in  the  same  manner,  pressure  upward  at  the 
elbow,  may  assist  in  locating  the  fracture  in  the  shaft  of  the  humerus. 
Stimson  notes  the  important  exception,  that  in  the  case  of  fracture 
of  the  neck  of  the  femur  forcible  pressure  upward  often  fails  to  cause 
pain. 

In  the  case  of  fracture  of  one  of  the  bones  of  the  forearm  or  leg, 
squeezing  the  two  bones  together  will  generally  help  the  patient  to 
locate  his  trouble. 

(f)  The  X-ray  cannot  be  ordinarily  available  in  general  practice, 
although  of  the  greatest  assistance  in  cases  of  doubt.  Without  its 
use  many  fractures  in  the  region  of  joints  will  be  diagnosed  as  some- 
thing else.  Bloodgood  particularly  emphasizes  its  value  (Pro- 
gressive Medicine,  Dec.,  1906),  believing  that  the  doctor  who  neglects 
the  wd  of  the  Rontgen  picture,  when  he  is  able  to  obtain  it,  'wiLl 
have  much  to  regret.    There  is  no  daw^w  xW*.  \\a  wsc^(yi-TO«s& 
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will  blunt  thfi  diagnostic  sense,  unless,  as  is  often  done  In  hospitals, 
it  is  used  to  the  exclusion  of  other  aids.  The  X-ray  has  at  least 
modified  our  notions  as  to  what  constitutes  a  perfect  result  in  the 
treatrocnt  of  a  fracture.  Wherever  the  X-ray  picture  is  used  to  * 
back  up  a  claim  of  malpractice  by  reason  of  inaccurate  apportion 
of  fractured  bone,  we  must  insist  that  restoration  of  form  and  func- 
tion constilulcs  a  perfect  result  surgically,  whatever  discrepancies 
tlie  Rdntgen  picture  may  reveal. 

TllE  TR£ATUENT  impticA  a  reposition  and  an  immobilization  that 
the  bones  may  unite  in  their  normal  relations.  It  has  that  ob- 
jective, but  has  also  another  which  is  not  necessarily  a  concomitant 
of  the  first.  The  bones  must  unite  without  deformity  but  there 
also  must  be  rtsloralion  of  the  limb's  functions.  Union  in  good 
position,  then,  is  only  one  of  the  means  to  a  larger  end.  It  is  better 
to  say  that  the  treatment  includes  reduction,  immobilization,  and 
mobilisation. 

In  making;  reduction,  violence  must  be  avoided.  Gentle  but  per- 
sistent effort  is  alway:«  better  than  rude  haste  in  overcoming  the 
resistance  of  muscles  and  ligaments,  which  is  usually  the  chief 
obstacle  to  repu&ition.  The  line  of  traction  must  be  adapted  to  the 
muscular  action.  Traction  must  usually  be  accompanied  by  counter- 
traction  and  local  manipulation  of  the  broken  ends. 

In  making;  traction  it  sliould  be  made  directly,  if  pos.<ub)e,  on  the 
bone  involved,  without  the  intervention  of  a  joint.  For  example,  tn 
reducing  iJie  humerus  the  traction  sliould  be  applied  above  ihe  elbow 
joint.  Often  an  anesthesia  is  necessary  to  relax  the  muscles,  and  if 
anesthe^a  was  necessary  to  complete  tlie  diagnosis,  e\'er>'thing 
should  have  been  prepared  previously  for  the  treatment  so  that 
only  a  single  anesthesia  is  necessary  for  diagnosis,  reduction,  and 
drecNiig. 

In  the  cases  of  suspected  fracture  in  the  vicinity  of  a  joint,  it  is 
not  always  best  to  hurry  the  reduction;  often  it  is  belter  to  wait  a 
day  or  so  and  tiy  to  reduce  the  swelling,  for  the  swelling  aggravates 
the  difficulties  which  are  always  great  in  the  differential  diagnosis 
about  the  joint;  and,  if  flexion  is  required,  as  in  the  case  of 
certain  fractures  abo\-e  the  .elbow,  the  pressure  may  shut  off  the 
cm:u/ation. 
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So  far  u  the  shaft  of  the  long  bones  are  concerned,  however,  the 
formula  should  be  immediate  rtiliution  and  fixalion.  That  the  re- 
duction has  been  complete  is  attested  by  the  appearances  of  the 
thub,  by  the  absence  of  any  irre^larities  to  the  touch,  and  by  the 
ooincidcDCC  of  its  measurements  with  those  of  the  sound  limb. 
These  comparative  meaAurements  »hould  be  a  matter  of  routine 
practice. 

Warbasse  say*  (J.  A.  M.  A.,  March  13,  1909),  "the  mmwwt  a 
fracture  is  reduced  and  held  immovable,  the  less  will  be  the  sweUing 
and  the  more  satisfactory  the  result.  There  is  a  prevalent  notion 
of  watting  until  the '  traumatic  reaction  has  subsided.'  This  ancient 
phrase  rolls  off  the  tongue  sonorously  and  sounds  important,  but 
is  to  be  reverently  laid  aside.  Traumatic  reaction  is  going  on  all 
the  time  as  long  as  ihe  bones  are  out  o(  place  or  so  long  as  they  are 
movable.  If  we  can  effect  Immobilization  soon  enough,  the  swelling 
will  not  come  up."  This  is  doubtless  true  in  most  cases,  yet  It  is 
to  be  remcmliered  tlmt  in  spite  of  reduction  ol  the  bones,  lacerated 
muscles  and  ruptured  vessels  may  continue  for  some  time,  in  some 
cases,  to  pour  tlieir  exudate  into  the  tissues  to  augment  tlie  swelling, 
This  idea,  however,  pertains  more  to  the  mode  of  dressing  and 
does  not  refute  tlie  doctrine  of  immediate  reduction. 

Immobitisalion  is  a  phase  of  treatment  raiMng  many  questions 
in  dispute.  In  what  manner  shall  it  be  applied  and  for  how  lung? 
Or,  as  Champtonnicre  insisu,  may  it  not  in  many  cases  be  dispensed 
with  entirely?  For  he  believer  that  absolute  hxation  of  the  frag- 
ments is  not  the  condition  most  favorable  to  the  processes  of  repair. 
A  certain  amount  of  movement  is  necessary  to  the  vitality  of  the 
bone,  and  therefore  movements  and  massaRc  rcptcscnt  the  chief 
elements  of  his  treatment.  That  it  is  the  best  treatment  for  frac- 
tures alxnit  joints  no  one  will  deny,  even  though  unwilling  to  dis- 
pense with  lixatioii  in  other  fnietures  of  the  long  bones. 

As  to  the  manner  in  which  fixation  is  to  be  attained,  let  it  be  said 
briefly  tliat  the  simplest  effective  dressing  is  the  best.  Its  elabo- 
rateness will  depend  upon  the  tendency  for  the  displacement  to  re- 
cur, and  this  teudenc}'  must  be  measured  by  the  degree  of  obli[t.uit>j 
of  llw  fracture  and  the  action  of  the  muacteft.  ^meV^TCVBr^  ^^<A.  v.«::'cA- 
ency  to  recurrence  is  so  indication  o(  lm\)eTl«t\.  ooa-v'*''^'*^'    ^^^   1 
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one  case,  then,  only  a  lijjhl  retaininf;  splint  is  necessary  and 
another  il  must  indeed  be  linn  and  strong. 

At  the  present  time  there  can  be  no  question  but  iJial  |>Iasler  of 
Paris  is  the  dressing  of  choice.  At  any  rate,  il  will  render  the  best 
service  to  the  general  prailitioner  who  must  rely  on  his  own  re- 
sources in  fashioning  splints.  Kcady-madc  splints  arc  an  abomina- 
tion. There  are  olhcr  plastic  materials  that  arc  often  useful,  and 
in  lieu  of  all  these  materials  the  splint  may  be  cut  into  forms  to 
suit  the  case  from  boards,  etc,  and  applied  well  jiadded.  (See 
page  48.) 

Walsham  formulates  the  jirindplcs  which  must  regulate  the  use 
of  splints  in  any  case. 

1.  The  splinu  muisr.  be  well  padded. 

1.  Pressure  must  nol  he  made  over  the  points  of  bones. 

3.  Strapping  or  bandages  must  not  be  put  on  too  lightly. 

4.  Circular  constriction  of  the  limb  must  be  avoided. 
j.  The  splints,  if  possible,  should  reach  beyond  the  jwnt  above 

and  below  the  fracture. 
6.  The  patient  should  be  seen  within  twenty-four  hours  after 

tlie  splint  Is  applied  for  the  bandage  may  become  too  tight. 
J.  The  splints  should  not  be  needlessly  disturbed-  that  is  to  say, 

if  the  patient  is  comfortable  and  tlie  limb  in  good  condition. 

8.  Spasm  of  the  muscles  is  to  be  overcome  by  steady  cstcnsion. 

9.  The  part  below  tlie  fracture  sJiould  be  bandaged,  or^at  least 

raised,  to  prevent  swelling  and  edema. 

The  lirat  immobilisation  will  continue  till  there  b  no  tendency  to 
spontaneous  recurrence  of  the  dispLaccmenI,  which  will  vary  in 
diSerent  case».  After  this  time  a  dren^ng  must  be  used  which  is 
easily  changed,  and  daily  massage  must  be  instituted.  Comjdetc 
and  continuous  fixation  through  a  long  period  is  distinctly  bad 
practice  and  most  especially  whenever  a  joint  is  involved. 

Rossi  has  shown  (Wiener  Medical  Presse,  Jan.,  1901)  that  the 
amount  of  new  cartilage  formation  b  proportional  to  the  amount  of 
movement  permitted  an<l  h  found  in  the  greatest  amount  in  fracttires 
treated  by  massage,  and  is  explained  by  the  greater  formation  of  new 
blood  vessels  and  the  cons«(]Ucnt  more  active  drculatioD  and  ab< 
aorpUoB  of  effusion. 


i 


ate 

i 


TREATKENT  OF  T8ACTURES  33J 

You  will  ordinarily,  therefore,  proceed  in  something  after  thi; 
manner:  you  will  carry  out  a  systematic  inipeclion  before  handling 
the  part,  you  will  observe  any  deviation  of  Uie  iiand  or  foot  (torn  the 
normal  axis  of  the  member  and  compare  the  injured  with  the  un- 
injured side.  In  a  larite  number  of  ca.<ies  this  inspection  will  be 
sutTicient  to  diagnucie  the  cji^e. 

MeoittrcmeHh  arc  of  great  value  in  many  cases  and  must  not  be 
overlooked  as  a  diagnostic  aid.  In  the  absence  of  deformity  or 
shortening  you  may  proceed  next  to  palpatt  the  affected  region  in 
order  to  determine  the  degree  of  displacement  and  other  char- 
acters of  the  fracture. 

MaitipMlalion  may  occasionally  be  required  to  elicit  crepitus  and 
preternatural  mobility  but  cerluiiily  shoutd  not  be  considered  a 
routine  procedure.  In  any  event  handle  the  injured  limb  gently, 
never  forgetting  that  llie  Icasl  haste  or  carelessneM  may  greatly 
aggravate  the  displacement  and  the  traumatism  to  the  soft  tissues 
or  clunge  a  simple  into  a  compound  fracture,  not  \o  sjiealc  of  in- 
creased shock  or  suffering  to  the  patient. 

Finally,  having  determined  as  nearly  as  po&sible  the  condilioiu 
present,  you  will  assemble  the  dres.<iings  suitable  to  the  case.  Once 
theie  are  all  prepared,  administer  the  anesthetic.  A  full  relaxa- 
tion is  essential  for  an  easy  reduction  but  as  tlie  anesthesia  pro- 
ceeds the  injured  limb  must  be  watcbnl  by  an  assistant  le«t  in  the 
stage  of  excitement  the  patient  do  himself  an  added  hurt.  The 
anesihcaia  also  favors  a  more  detailed  diagnosis  and  a  better  drter- 
minationof  the  minulio:  of  treatment.  In  a  few  days  the  part  should 
be  »kiagtaph«d  and  if  the  position  of  the  fragments  is  good,  the  limb 
well  immobilized  you  may  <:on)ki<ler  that  a  good  union  is  in  ught. 

Finally  the  question  of  optTothe  tnalment  is  to  be  considered. 
Whatever  advantage  plating  may  possess  it  cannot  be  the  method 
of  choice  with  the  general  practitioner.  The  open  treatment, 
Iberefore,  will  he  reserved  strictly  for  those  cases  in  which  citlicr 
reduction  or  fixation  cannot  be  otherwise  accomplished. 

Hftt  aid  to  tlitiv:  dlsablal  with  fractured  limbs  is  in  civil  practice 
more  frequently  given  by  others  Uian  the  doctor.     It  is  desirttiil«» 
however,  whenever  possible,  that  he  shouW  A\w:t\.  Owi  VTwai^raiVA,- 
lion  and  the  preliminary  CreatmenL  i 


l-RACTtJBKS  or  THK  EXTKElUTrES 


4 


The  utmost  care  muH  be  practised  in  lifting  and  htndling  the 
broken  limb,  lest  the  injuries  be  augmenled  and  a  simple  fracturr 
converted  into  a  compound. 

If  fracture  is  merely  suspected,  it  mu^t  be  a-tsumed  to  be  present. 
The  limb  must  never  be  lifted  by  the  foot  or  hand  but  must  be 
lifted  as  a  whole,  resting  upon  the  palms  of  the  hand.  Two  at- 
tendants are  always  better  than  one  in  handling  a  broken  leg.  If 
the  deformity  a  quite  obvious  even  to  the  unpraclUed,  an  effort 
should  be  made  toward  reduction  before  applying  temporary  splints, 
this  with  a  view  to  preventing  further  injury-  lo  the  soft  parts. 

The  limb  is  seized  by  an  attendant  at  each  end  and  gentle  and 
steady  traction  made  in  the  direction  of  its  axis.     If  this  does  not   i 
succc«d,  the  attendants  must  not  persist  in  the  effort.     It  must  be 
left  for  the  surgeon. 

1/  the  fracture  is  compound,  with  severe  hemorrhage,  the  clothing  ; 
mtist  be  removed.    Otherwise  this  is  not  necessary,     In  removing  < 
the  trousers  or  a  coat,  for  example,  the  sound  limb  is  uncovered  first   ' 
and  then,  veiy  gently,  the  injured  one.    It  is  better  to  cut  the  doth- 
ing  or  rip  along  a  seam. 

A  splint  is  ne.it  improvised  from  whatever  may  be  first  at  hand,  a 
thin  hoard,  laths,  an  umbrella,  or  the  branch  of  a  tree.  The  splint 
is  padded,  or  the  limb  wrapped  with  whatever  presents  itself,  a 
blanket  or  anything  to  prevent  undue  pres.>iiire,  and  then  is  fastened 
on  the  limb  by  a  cord,  or  belt,  or  suspenders,  etc.,  and  finally  the 
injured  leg  a  bound  to  the  sound  leg,  the  injured  arm  to  the  side  of 
the  chest  or  carried  in  a  sling. 

The  limb  thus  temporarily  immobiltied,  the  patient  is  ready  to  be  ' 
moved. 

To  lift  the  patient  with  the  greatest  safety  tn  the  case  of  a  broken 
leg,  for  example,  one  attendant  standing  on  the  sound  side,  places 
his  arms  under  the  body  of  the  patient,  who  in  the  meantime  locks 
his  arms  about  the  attendant's  neck.  A  second  attendant,  standing 
on  the  same  side,  places  one  hand  under  the  body,  one  under  the 
sound  limb,  while  a  third  attendant,  facing  the  others,  supports  t 
the  broken  limb.  At  his  word  of  command,  all  lift.  This  carfl(ul~j 
ncss  must  not  be  relaxed. 

//m  Utter  is  av&U&blc,  or  one  can  be  improvised,  it  a  placed  parallel  i 
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with  the  i>alient,  its  feet  at  his  head,  so  that  without  any  incon- 
venience the  patii-nt  may  be  luid  upon  it. 

FRACTURES  OF  THE  HUMERUS 

Certain  pointa  of  an&loniy  apply  to  nearly  all  fractures  of  the  arm, 
and  arc  useful  in  diagnosis  and  reduction.  RKall  the  relations  of 
the  humer.ll  liead  to  the  acromial  and  coraroid  proccsises;  the  loca- 
tion at  the  greater  tuberosity,  the  internal  und  external  condyles; 
the  attachoienla  of  several  maicles,  particularly  the  deltoid,  biceps, 
and  triceps;  the  relations  of  the  musculo-spiral  nerve.  Remember 
that  in  the  normal  relations  a  line  dropped  from  the  tip  of  the 
acromion  to  the  external  condyle  will  touch  the  greater  tuberosity. 

Nor  must  one  forjj^t  the  location  of  Uie  ^real  vessels  on  the  inner 
!udc  o(  the  arm,  the  proximity  of  the  brachial  plexus  in  the  axillary 
space  and  the  intimate  relations  of  the  ulnar  nerve  to  the  internal 
condyle. 

All  these  matters  must  be  present  in  the  imagination  as  the  in- 
jured arm  is  inspected. 

The  mus<cuIo-spiral  groove  is  a  line  of  iewl  resistance  and  deter- 
mines many  of  llic  spiral  fractures  of  the  shafL 

The  age  of  the  patient  is  of  great  importance  in  determining  the 
nature  of  the  fracture  at  the  extremities.  Tlic  difTiculiies  of  reduc- 
tion and  fi.xalion  determine  largely  by  muscular  action  and  accord- 
ingly (he  musculature  nui^t  be  kept  well  in  mind. 

The  s>'mptomB,  the  deformities,  the  complications,  the  treatment 
ail  vary,  depending  on  tlie  |>arl  of  the  humerus  involved;  tliere- 
fore  the  shaft  and  the  Ivro  extremities  must  be  studied  separately. 
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Direct  or  indirect  violence,  a  fall  on  the  cllww  or  wrist,  a  twist,  or 
"muticubr  contraclton  may  proiluce  fmcturc  of  the  humeral  shaft 
which  for  the  present  purpose  is  considered  as  extending  from  the 
attachments  of  the  deltoiil  to  the  upper  level  o(  the  condyles  (Fig. 

The  line  of  fraiture  may  be  Iransverfc,  obUtvit,  m  s^ti^.,  &^ 
pending  on  Xhe  nature  ot  the  violence.    Thusab\o'w  ■«Vi\.  mw«\^«^'J 
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produce  a  transverse;  a  fall  on  ihc  dbow,  an  oblique;  a  twist  of  the 
arm,  a  spiral  fracture  of  the  shaft. 

On  inspection  the  broken  arm  is  usually  found  to  be  considerably 


swollen;  the  deformity  marked,  only  when  Ihc  paiientjics  (lawn; 
pain,  preternatural  mobility  and  crepitation  ore  easily  elicited,  f 
There  U  usaaUy  iliorlening  as  compaT«l  with  the  sound  side,  mea^  i 
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uring  from  the  tip  of  ihc  acromion  to  the  external  condyle  and,] 
normally,  this  line  lies  over  the  greater  tuberosity  (Fig.  140). 


fm,  IIP,— ii-V' V  I'  ■ 


<al«Dnd]rto. 


*  The  trealttuut  will  depend  on  the  d(;giee  oV  dM^\i««twexi,>..    \^ 
displacc/ntfn/  is  absent  apply  wcll-paddtd  *p\\iv\s,  oxvt  Vi^Vwv^i.  W 


3i8 


raACICRES  07  THE  EXTREMITIES 


Fic.  ui. 

Tfat  pallcat  li  Haudi  b(uid«ca  Uu  injuctd  latmbu  Irani  th*  vriat  tg  kboul  j  liLcba 
kbovt  th«  elbo*:  ptoMct  Ui»  uilU  vith  ktuoibuil  iell«ni  fl«  the  Untna  M  k  rishl  uibI* 
and  maioiAia  in  Itul  potltJon  in  «  lilifljE.  Put  ■  band  undor  the  Axilla  and  CMtvn  it  to  >otd*» 
ihinc  U  book  In  111*  Walt).  lO  that  the  ■boulder  l<  illgbllr  lUtid.  Tliat  b  tk»  counMr- 
titcciioa. 

Anolhu  band  cicuaa  tlu  (orautn  juil  balow  th*  bend  of  Ih*  ilbow  and  te  it  i«  atUelieA 
•  wakcbt.  lay  ol  *  K.  G..  that  u  the  (lUniioo.  Gi*«  tha  apparaliu  a  Iliilo  tlnio  and  it  will 
«ff«ct  a  NdtidioB  *■  tbe  auwia  lift.    Emplo]'  lliit  inurval  to  prepan  the  fiiation  ill— ii^ 

Cut  out  liilMa  (tript  ol  ctinoUnc.  Mch  about  i  yard  long,  and  wldr  cnougb  toCOvtrtlM 
ami  at  ila  itucklat  part.  Lay  tbcae  nripi  one  upon  the  other,  and  Caitca  Ihcm  tofother; 
and  from  tba  alicct  Ihiu  formed,  cut  a  deep  ■callop  out  of  attior  end — at  the  IgTtf  end  4$  to 
SO  tOL  and  at  the  upper  end  ij  t<>  lo  cm.  deep.  Of  the  yoke*  thiu  lomed.  ode  viU  HI  ioM 
tba  a>lUa  and  tbe  other  tato  tho  bcDd  oC  the  tlbeer,  *M1*  the  iutwiDCdiata  porlios  foemi  an 
folmut  if^'Unt  for  the  arm. 

Soak  Ibr  cloth  Id  liquid  plaitar  and  apply  it  in  the  mannet  Indioaled.  mobJinc  It  oarcfidr 
to  th*  arm.  The  t<r>>  uyptr  band*  overlap  the  ebouldcr  and  the  two  low  ooaa  ara  ramd 
tpirallT  aroind  the  am  to  tba  wrUt.  In  tfaji  war  the  ihmldn  and  airiit  an  linninTilllMII' 
jQ  the  maiuUrTie  tbe  ctttojioia  and  counter -eitention  arc  not  diiturlied  oatil  the  plaittarepUt 
It  fully  hardaned.     Tba  dneuaa  isa|>  b«  f«rlhar  •acorad  by  ■  (aw  turn*  about  the  ch*>t. 
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tending  flora  the  axilla  to  Ibc  bend  of  the  flexed  elbow  the  other  ex- 
ternal from  the  ucromion,  below  the  elbow.  These  splints  are  held 
in  place  by  adhcsjvc  strips  and  the  whole  firmly  bandaged, 

fif,  on  the  other  hand,  the  displacement  is  conspicuous,  it  nuiy  be 
difficult  to  reduce,  difBcult  to  hold.  A  number  of  procedures  are 
tvoilable;  the  patient  muy  be  anesthetized,  the  fracture  reduced  by 
strong  traction,  the  patient's  shoulder  then  brought  well  over  the 
edge  of  the  table,  the  extremity  bandaged  with  glazed  cotton  and  a 
plaster  roller  applied,  incIudinK  tlie  wrist  and  shoulder.  The  pa- 
tient must  slay  in  bed.  Instead  of  the  plaster  roller,  plaster  splints 
may  be  applied  on  the  same  principle  as  the  wooden  splints  de- 
scribed above. 

Hennequin's  dressing  is  strongly  recommended  by  Lejars.  Its 
purpose  is  to  reduce  the  fracture  without  anesthesia  and  to  maintain 
ihc  reduction  until  an  internal  splint  i*  apiilieO  (Fig.  141). 

Union  requires  from  six  to  eight  weeks;  failure  to  unite  is  u-sually 
due  to  the  interposition  of  the  soft  parts.    The  importance  of  the 

rmusculo-aptral  nerve  in  tlitt  connection  must  never  be  forgotten. 
Panly^  of  this  nerve  occurs  in  about  8  per  cent,  of  such  fractures; 
it  may  be  immediate  or  remote,  depending  on  whether  the  necve  is 
itself  injured  by  the  traumatism  or  whether  it  is  caught  m  the  scar 
t  tissue.  The  reco^nitiim  of  ilii.i  injury  is  imperative.  Inclusion  of 
the  soft  parts  which  cannot  be  remedied  calls  for  an  open  operation, 
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Tltese  injuries  often  offer  the  very  greatest  dilTiculties  in  diagno 
Such  cases  fur  the  most  part  present  lltcmsclves  willi  swollen,  painftil, ' 
and  oontUMd  shoulders,  jierliaps  deformed,  and  funcdonlc&s.  You 
ask  yourself:  is  it  otdy  a  severely  bruised  joint;  is  it  a  dislocation  or  a 
fracture  of  the  surgical  ned:,  or  [lerhaps  both;  or  is  it  an  impacted 
fracture  of  the  anatomical  neck;  arc  the  soft  parts  implicated? 

Do  not  waste  time  tii  vague  palpations  but  proceed  at  once  to  a 
syatemattc  examination,  under  anesthesia,  if  necessary.    Begin  by 
locating  the  apex  of  the  acromion;  if  there  is  no  depreuion  beneath 
it;  if  the  thumb  cannot  be  pushed  into  a  concavity  hyX  «sw,«>'vsi 
contact  a*  it  should  with  the  humeral  head,  you  wia."j  cowiwAt*^*:^^ 
is  no  dislocation.     W'itii  the  thumb  still  in  ttoTiX,  c\«fc  >.Vt  W%«*^ 


»JO 


wtjtctmMS  Of  m  nrmmnis 


Ike  posterior  upect  of  the  bod  of  dw  bvacnot  ud  with  It  thtnl 
firmly,  uteopt  rotatioii  of  tbe  snn.    Tbe  bonefal  hml  rotates  wiri 


R.)UUn«  hMi  it  hlWHr 


n«bml  m  Ih«  bamuw ii KTMIMd  Wlinwi  an««maB4  Ikuab  efona  LtndiUuaUMi 
wtartt  (he  fwtiort'a  (»rMna  tkra««b  u  (k. 

ta  Uw  MM  «  dMooMlM  UM  npuUm  H  (iradaotd  <rllb  AMetSiy,  U  M  aU. 

tn  au  of  fnciun  of  ika  uwtaoilail  >«cli  tbe  Joial  la  Msch  Ikickstird  tmt  th«*  m»y 
bt  tflcbl  rotation  of  tb«  btad  PnKdm  «l  tiM  (vrtSnl  Btek:  tb(  arm  ii  Intiy  •oved. 
Am  tw  bMit  ifHs  oM  route 
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difficulty  in  dislocaUon ;  it  docs  not  rotate  ut  all  if  there  is  fracture, 
and  bcsJdes,  tliere  is  crepitation  (FigA.  142, 143). 

A  source  of  error:  If  the  lower  frafcmcnt  overrides  much,  its  rota- 
lion  might  be  felt  and  mistaken  for  the  humeral  Itead.  Abduct  the 
arm;  casUy  done  in  fracture,  with  increase  of  deformity  and  pain. 
Pain  is  also  produced  by  pressure  upward  at  elbow  and  by  local 
pressure  over  the  front  and  outer  side  of  humerus. 


FI6.  IU>  ■Eumialnc  the  ihoutder.    C^mparlna  ths  nl*llon<  at  (h(  (>ofaoai4  praonM*- 


Examine  the  axillary  space  and  all  the  other  aspects  of  the 
shoulder,  compniring  the  two  sides;  and  compare  the  other  lundmarks 
of  the  arm.  Do  tu^  hfgin  any  Ireahru^ii  until  liu  diagnosis  is  asmred. 
How  unfortunate  it  is  to  attempt  reduction  of  a  supposed  dislocation 
by  lh«  ordinary  method  when  it  is  complicated  by  fraclure;  or  to 
treat  as  a  contusion,  a  fracture  with  displaccmcnl ! 

To  consickr  briefly  the  more  common  ftnAw?,'*  <A  s'wV  tiaxtiv 
nations: 


*3* 
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I.  t'raclurt  oj  tht  surgical  neck  vithoiU  opcnijing  (Fig.  144)  a< 
only  the  simplest  lieatmcnl:  Brace  the  arm  on  lite  inside  wiih  a 
"V"  shaped  axillan'  pat),  and  with  the  forearm  flexed  at  &  right  angle; 
tupport  th«  whole  extremity  in  a  sling  oi  the  Mayor  type.  Addi- 
tional piotectioD  may  he  alTordcd  by  a  shoulder  cap  (Fig.  145). 
Begin  massage  eaily. 


'urgiMi  aeck  at  kuinvnit. 


Pio.  I4S.— Frxiiu*  uf  turtle*!  Mri.     AiUlaty 
twJl   (houldir  Mpi   loiwm  lappotWi]  la   •Ibw 


3.  Obtique  Fracturt  of  the  SurgUai  A'tck  with  SSuek  OMrriJiHf.^\ 
These  arc  difficult  to  reduce;  difficult  to  maintain;  likely  to  be  mis- 
taken for  dislocation  (Fig.  146). 

RedHdioH. — In  making  traction,  draw  downward  and  outward  lit 
first  and  then  in  the  a.\i.<i  of  the  limit.  Do  not  stop  uaiil  the  arm  is 
the  correct  length  by  measurement;  until  the  subcoracoid  projection 
has  disap|)«ired;  until  the  acromion,  greater  tuberosity  and  the  cx- 
lernu)  condyle  are  in  the  same  straight  line.     Extension  must  be  [ 
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maiataincd  whik  (he  iln-ssing  is  agiplied'or  the  ttispiaccmcRt  will 
certainty  recur. 

The  arm  must  be  6xed  in  abduelwH  and  with  tlic  elbcno  ilighUy 
fonciud;  only  in  this  poMiion  will  the  lower  frugmcnt'coapt  with 
the  upper  which,  of  course,  the  li\ation  apparatus  will  not  aQect. 
Either  the  patienl  must  !>e  put  to  bed  and  exirnshn  with  weight  and 
pulley  applied  or  else  the  rather  complicated  splints  of  the  type  used 


}'fl'7lUET  <if  ftUrrilct]    II'  -  ^ 


vcrridiiiiE, 


by  Heitz-Soycr  or  Dupuy  must  be  employed  to  maintain  these 
poflilions.  In  either  case  the  fixntion  must  not  be  prolonged,  and 
massage  and  passive  movement  bc^un  early.  If  the  circumstances 
permit,  the  open  operation  f^\es  by  far  the  most  satisfactory  result. 


TRACTtntr.  OP  nie  smtcicAL  n£ck  with  dislocatiun 

Thb  U  u  very  serious  injury;  dilTicull  of  dlagnona;  of  Ixid  prog- 
nOHts.    CarryiiiK  out  the  sysioinaiic  examitwiliion  4e»«\\itA,'i<svi.'B».^ 
lite  head  displaced,  but  the  arm  is  not  fixed  in  sbAucxioo.  M.\tv^;c*. 


PRACTOKES  OP  TRP.  PJCTRP.MITIRS 

ordinary  dislocation;  it  drojis  to  the  side.  Again,  the  head  does 
not  rotate  with  the  arm;  there  may  be  crcpilatioQ;  from  these  and 
olhci  confirmatory  points  the  diagnoius  is  made. 

Reduclion. — Anesthesia  is  necessary.     Make  a  slow,  gentle,  but 


fta.  141. — Pnciua  witli  diiipxatian  t>»(o»  rtdnclion  J 

persistent  (ruction  on  the  arm;  this  combined  with  manipulation  of 
the  head  of  (he  humerus  in  the  .axilUry  space  may  succeed  in  re- 
storing tlie  )iea<i  to  ihe  glenoid  fossa,  for  more  than  likely  the    || 
bead  is  still  attached  to  the  shaft  by  periosteum  and  muscular 
£t>era.    Am  the  issisianl  makes  the  traction  apply  your  thumbs  I 


uscuiar    > 
■stoUhe   I 
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head  in  axilla  and,  wiUi  ihe  finj{crs  braced  by  the  shoulder,  try  to 
force  the  h(^cl  into  place  (Fif^.  147,  14S). 

Once  tlie  dislocated  head  is  reduced,  reduce  and  Ireai  the  (racture 


Pm.  i«*.^Rj~=  iTji-i.Jic . ;  .u:ti-..i  !.-■  i.  r,  iiLi  ■■!.;  -. .,' 


by  ihe  ordinary  means.     MaAsa|;e  must  be  begun  especially  earlv- 
U  these  efforts  (ail.  choice  lies  between  opemiOTv  »%&  cwjwt-Vaxvi. 
ireutoient. 


I 


TAACTtTRKS  OP  THE   EXTREUmES 

The  expectant  treatment  may  pvc  a  Burprtsingly  pood  result 
in  case  ihe  dislorjited  part  includes  only  Ihe  head.  With  early 
massaf;c  and  passive  motion  a  new  joint  is  created,  the  upper  end  of 
the  shaft  adapting  itself  to  the  glenoid  cavity. 

In  case  the  dislocated  fraf;mcnt  includes  Uie  surgical  neck  a 
persistently  slifT  shoulder  may  be  expected  and  not  only  that  but  a 
large  callus  may  seriously  interfere  with  tlie  brachial  plexus,  or  even 
the  axillary  vessels. 

Royster,  of  Raleigh,  N.  C.  (Journal  A.  M.  A.,  Aug.  lo,  1907),  re-  1 
views  hU  own  experience  and  the  literature  dealing  vnth  this  condi-  I 
tion,  amd  concludes  very  iogicjilly  that  operative  Irtatment  in  the 
great  majority  of  cases  is  alone  effective. 

The  preferable  incision  begins  at  the  acromion  proces-i,  extends 
vertically  downniy^d  as  far  as  nccessar)',  and  aims  to  reach  the  bone 
by  passing  between  the  peelorajis  major  and  the  deltoid.  The  head,  * 
thus  esiMiscd,  is  to  be  reduced  by  manipulation,  although  oc- 
cauonally  a  special  hook  or  bone  forceps  may  be  necessary.  Wiring 
will  seldom  be  required  except  in  the  cases  operated  late.  The  dress- 
ing should  be  applied  so  as  to  maintain  the  arm  in  abduction. 
Royster  believes  in  immediate  operation,  regarding  such  cases  as 
emergencies,  as  much  so  as  strangulated  hernia  or  appendicitis. 
"  Even  in  cases  of  doubt,  it  is  preferable  to  expw*  the  parts  to  \'iew 
rather  than  to  wait  in  the  hope  that  nature  and  lime  will  clear  it  up."  ; 
Our  own  experiences  seem  amply  to  confirm  this  view. 

« 

rHACTDRE  OF  TOE  ANATOUICAL  NKCK 

This  fracture  nearly  always  results  from  falls  upon  the  point  o( 
the  shoulder  and  in  c»jnsequence  is  impacted.  A  fall  upon  Uie  elbow 
may  produce  an  impacted  fracture  of  the  upper  end  of  the  surgical  i 
neck  but  only  the  X-ray  could  make  the  disiinction.  Great 
swelling  and  ccchymosis  arc  prominent  characters  and  loss  of  func- 
tion is  complete.  Palpation  and  manipulation  reveal  nothing  but : 
the  degree  of  pain.  '  ' 

The  X-ray  picture  uitually  shows  the  head  turned  dther  forward  | 
or  backward  and  an  irregular  dentatcd  line  of  fracture.    The 
metil  Irvm  the  &is\  is  massage  and  passive  motion. 


lorwsrci  1 
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massage  of  the  first  two  days  sliould  be  chiefly  friction;  later 
kneading  will  hastca  the  absorption  of  the  exudates.  The  pas^vc 
motion  con^sts  of  getilte  flexion  and  extenMon  and  the  treatment 
must  not  be  such  as  to  aggravate  the  iiain.  The  daily  treatment  is 
followed  by  fixation  in  a  sling. 

After  a  couple  of  weeks  the  treatment  may  be  carried  on  more 
vigorously  and  as  voon  as  the  patient  can  move  the  joint  actively  he 
must  be  directed  to  keep  at  it  many  times  each  day.  The  first 
movement  to  return  is  the  antero-po&tcrior;  a  little  later,  rotation; 
and  last  of  all  abduction.  Often  times  in  these  cases,  in  spite  of  sys- 
tematic treatment  the  motion  is  imperfcel  and  the  tenderness  per- 
sistent, especially  over  the  acromion,  the  coracoid,  and  deltoid 
tubercle. 

Fractwt  of  Ike  greater  luberotUy  may  occur  as  the  result  of  either 
direct  or  indirect  violence,  such  as  fall  upon  the  hand  with  ann 
extended.  The  displacement  of  the  tuberosity  may  be  upward,  oul- 
ward,  and  backward.  Early  disability  and  swelling  are  prominent 
symptomt;  crepitus  may  be  absent.  Pain  is  produced  by  local 
pressure.  Taylor,  of  New  York,  asserts  (Annals  of  Surgery,  Jan., 
1908)  ihal  in  uncomplicated  cases  with  moderate  displacement 
recovery  may  be  practically  perfect  witliout  the  use  of  splints, 
massage,  or  special  movcmcnUs,  but  on  the  whole  the  best  result  will 
be  obtained  by  immobilisation  or  abduction  to  a  right  angle  with 
external  roiaiion. 

rsAcrvsE  or  tue  t;i>P£K  i;nd  of  tbk  uuherus  in  chiloxen 

With  respect  to  diagnosis  and  treatment,  fractures  of  the  upper 
end  of  the  humerus  in  children  present  some  special  features. 
Practically  speaking,  there  are  but  two  tyi>e*  oJ  injury;  frattureof  the 
surgical  neck  and  sqtaralion  of  the  epiphysis.  The  head  and 
anatomical  neck  are  immune  by  reason  of  their  spongy  character. 

If  the  surgical  neck  is  fractured  without  displacement  of  the 
fragments  or  with  impaclion,  the  (xin.  loss  of  function  and  de- 
formity are  moderate.  Usually  there  is  considerable  swelling.  The 
treatment  is  simple;  fixation  in  a  sting  for  a  week  and  thereafter 
frequent  and  gentle  passive  motion  without  niwSBi%<t  a.iA  ^^^  Wtvo 
tiotu  of  the  joint  are  rapidly  restored.  ■ 
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I(  on  the  other  hand  there  h  much  displacement,  the  deformity 
quite  conslant,  (he  joint  is  thickened  in  front  and  externally  and  the 
end  of  the  lower  fragment  bulges  the  subcoracoid  area.  TIiLs  mighl 
be  taken  for  the  head  of  the  humerus,  but  on  palpation  the  head  is 
found  to  be  in  tlie  (glenoid  cavity.  The  shortening  of  the  shaft  of  the 
humerus  and  the  abnormal  direction  of  its  axis  point  to  the  nature  of 
the  injury. 

These  same  sid^s  and  symptoms  charactcriw  separation  of  the 
epiphysis  but  this  lesion  is  much  llie  more  serious  for  improper 
Ireatmcnl  may  result  in  checking  linear  growth. 

The  iTtatmcnt  is  the  same  for  the  two  condiliond.  Reduction 
requires  a  general  anesthesia  and  a  definite  maneuver. 

Make  strong  trad  ion  on  ihe  abducted  arm,  dircling  the  asstMiaui 
to  press  outward  with  his  thumbs  against  the  broken  ends  which  form 
with  each  other  an  angle  i>ointing  toward  the  eoracold.  If  the  arm  is 
now  brought  to  the  side  the  deformity  recursion  that  account  there- 
fore the  arm  is  to  be  fixed  in  abduction.  This  may  be  accomplished 
by  planter  splints;  still  better  by  a  plaster  dres.'ung  including  the 
thorax.  A  part  of  this  dressing  is  applied  previous  to  the  ancsthnua 
and  reduction. 

The  patient  is  seated  and  a  plaster  jacket  applied,  including  the 
shoulder  but  not  the  arm. 

The  patient  is  then  anesthetized  and  the  fracture  reduced. 

The  arm  is  held  in  abduction  and  in  a  forward  position,  the 
forearm  flexed  to  a  right  angle  and  semiprone.  A  plaster  roller  is 
now  applied,  including  the  shoulder,  the  arm  and  forearm.  By  this 
means  you  fix  the  scapula  and  relax  the  abductor  group  of  muscles 
which  act  upon  the  ujiper  fragment;  in  Ihi.'t  manner  the  normal  axis 
of  the  humerus  is  maintained. 

After  two  weeks  remove  the  plaster  and  for  the  next  two  weeks 
carry  the  arm  in  a  sling,  and  function  ts  soon  restored. 

rKACIl7KKS  or  TUK  LOWES  KNU  OP  lUE  UUUEktlS 

Injuries  about  the  elbow  are  always  to  be  regarded  seriously. 
They  occur  much  more  frequently  in  children  and  are  usually  due 
to  falls  upon  the  flexed  elbow.  Scudder  insists  that  even  in  the 
Mfparcnliy  trivial  cases  the  examination  should  be  made  under  j 
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Fl«.  110.— e»nili>in(  Uw  elbavi  loHlliu  Ibc  tkret  cudliwl  potnU— (tu  loMflul  (onilfle. 

kill*  lip  of  lh«  olvcfanon  Anil  th*  vitvml  coQilr^ 
«a  Ibc  elbd*  It  flcHtl  >l  &  naht  utgla  tha  Uirt*  point*  lUnd  lot  ih*  toiiicn  d  *■ 
tsnl  Inanilt;  wfato  Uia  (Ibo"  !•  sntadMl  llic  thiei  voiM*  m  id  ■  tlMtcliI  tine.     1  b* 
Df  tk*  nidiiM  u  Mulr  Mt  on  tha  oorairi  laiU  oiw-lwK  to  UuM-qutngn  e(  »n  jmh 
Maw  the  citenut  cuiul)^.     Q«nlly  relatln*  th*  lottarm  bd^  %o  IomM  lh«  capittUum. 

TIm  gntta  b«hini!  1^  (itwail  0««>tin«  it  broad  knil  thallovi  on  tJH  olnu  lidg  dnpfr, 
«s«l«lalas  tba  ulnar  acm. 
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Anesthesia,  for  only  by  that  means,  as  a  rule,  can  the  injury  be 
exactly  diagiio»ed. 

The  diagnoMs  itself  is  chiefly  a  matter  of  applied  anatomy.  The 
landmarks  and  the  normal  relntions  must  be  dearly  in  mind.  Ob- 
serve on  the  sound  side  the  relations  of  the  internal  and  external 
condyles,  the  olecranon,  the  head  of  the  radius.  It  is  uncertain  at 
first  whether  it-  is  a  contusion,  or  dislocation,  or  fracture.  Even 
when  sure  that  the  caise  is  a  fracture,  yet  it  U  to  be  determined  whether 
it  is  supracondylar,  or  condylar,  or  some  combination  of  the  two. 

Scudder  formulates  a  routine  mode  of  procedure  in  making  the 
diagno^s. 

Observe  the  character  of  the  swelling — whethei  general  or 
localized. 

Obscr%'c  the  carrying  angle. 

Palpate  llie  external  ami  internal  condyles. 

I'atpate  the  olecranon  process  and  head  of  the  ulna. 

Kulalc  the  iK-ad  of  the  radius. 

Note  the  relation  of  the  tlirce  bony  points  in  extension  and  flex- 
ion (Fig.  149)- 


or 

i 


^^   con 


FlO-  Me.— Supim-condrlu  tnmian  of  hunwnu.     Nato  obliquil]'.     WmiIUhJ 

Determine  the  possible  movemcnu  of  the  clbow-joinl.  ^^ak« 
measurements.  Mal:e  pressure  with  the  point  of  Ihc  fin^^cr  to  locate 
a  painful  line  which  marks  the  fracture.  If  the  X-ray  is  used  H 
should  show  both  the  lateral  and  antero-posterior  view.  '   t 

Certain  forms  of  injury  arc  found  most  frequently;  (r)  Supra- 
condylar fracture,  (i)  fracture  of  one  of  the  condyles,  (j)  multiple 

■iure  /nvolving  the  joint. 
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P14.  111.— blCaBk«[nclui«: (lift,' 
di>plM«nMM  <4  elbow. 


(()  Supra-condylaT  Fracture. — This  type  occurs  more  frtquenlly 
ta  cfaiJdrca.    The  joint  is  not  usuall}'  involved,  the  plane  of  ftactui 

extending  commonly  froni'^ 
above  downward  and  lor- 
n^rd.  The  displacement  of 
the  upper  fragment,  there- 
fore, is  downward  and  for- 
ward, and  if  union  lakes 
place  in  this  position  the 
Hexion  of  the  elhow  is  much 
abbreviated  (I-'ig,  150). 

This  is  the  so-called  "ex- 
tension" fracture  (Fig.  151); 
whereas    in    the   "flexion" 
fnctore  the  lower  fragment  is  displacd  upward  aod  forward  (Kig. 
15a).    It  must  be  definitely  determined  which  form  cxkts. 
Tlje  extension  fracture,  by  the 
,  (ar  the  more  frequent,  simulate.*^ 
[backward   dislocation    but   you 
find  the  condyles,  ilie  olecranon 
and   the  head  of  the  radius  in 
their  rormal  relations  lo  each 
other.     The  condyh-s   may   be 
J  moved     independeiilly    of    (be 
ft  and  measuring  from   the 
'acromion   to  cxl,   condyle  you 
will  probably  find  some  short- 
ening and  also  the  notmal  axis 
is  disturbed. 

Compared  with  the  other  juinl 
there  is  no  change  in  width  which 
excludes  intercondylar  forms. 

Along  with  the  ordinary  signs 
of  fracture  the  sharp  end  of  theFK,,,s..-is^rK«*irW(r«.Mc.(««rfd»- 
upper  fragment  may  be  felt  in    p'''"m«io(.ii»».  i"rUiioD(Mnt*-"\ 
Ihc  flexure  of  the  elbow. 
Imperfect  reduction  of  these  fractures  \eaA%  Vo  40Ta«\o*s,  c.\  w^on 
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ment  and  awkward  deformity;  and  in  many  instances  to  nerve 
complications,  ihc  result  o(  a  Jarjc  calhis.     A  "wrist  drop"  for  ex- 
ample may  gradually  develop  in  sucli  a  case  the  result  of  intet- 
fwencc  with  the  musculo-spiral. 
I  Still  more  importanl,  if  ihc  fracture  follows  the  epiphystal  line 

the  child's  arm  never  attains  its  normal  growlh.     How  greatly 
necessary  then  lliat  we  recogniw  not  only  the   type  of  fracture 


Pic.  If  j.— BpIpbyMal  InMuts  uf 
bumcniti  backmid  ■Hr**'""""'  of 

*lboir. 


Pio.    tM.~Pnctiu«   kad  <«Bq>l*M    dli- 
Iicalion    n(     Itw   epipbjrtia.    lower    end    cl 


but  tlie  variations  as  well  and  that  we  know  liow  to  proceed  so  as 
to  restore  form  »nd  (unclion  to  the  near-normal.  And  this  L*  by  no 
means  always  easy  even  when  the  X-ray  has  exposed  the  dctftits 
of  the  bone  disturliance  {Pigs.  153,  154). 

Three  displacements  arc  to  be  ox-crcome:  (a)  An  antero-postcrtor 
which  uncorrected  leads  to  interference  with  flexion  and  extension: 
(b)  lateral,  affecting  ihc  carrying  angle;  and  (c)  rotation,  afiecling 
the  supinator  function. 

Ordinarily  you  wUI  proceed  in  this  manner:  direct  the  assistant 
to  inalte  ktrong  traction  on  the  extended  forearm,  gradually  cliang- 
'>{?  the  cxlemion  to  acute  flexion  and  whUc  Ue  does  this,  you  will 
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counter- tracUoD  on  the  humerus  grasping  it  above  the  line 
of  fracture  so  as  lo  pull  on  the  shaft  and  at  the  same  time  push  against 
the  olecranon  with  the  thumbs.  Grinding  ami  (earing,  the  lower 
fragmtiU  is  felt  lo  move  fonward.  Traction  and  counter-traction 
must  be  maintained  on  the  flexed  elbow  while  by  manipulation  the 
lateral  displacement  and  rotation  are  overcome  (Fig.  155).     Fiza- 


Pw.  lit. — liupiB-wiiilylald  IrKiurt  of  ihe  huiuerui.  MciAjM  of  rcilocliOB  bdoit  ap- 
plying ntiBliv*  (pllnU  CeuaUr-LncUoo  on  upptt  um.  Tixtkin  on  condftn  of  t>u- 
ineru  irilb  riflit  bandi  bMliWBnl  ptmtan  inUi  thamb  at  Ml  hkiid.  Alio  illuitrkltv*  «l  | 
mothad  of  bislaaiiia  uuu  Htxloni.    (5n>ii<r.) 


(ton  in  forced  flexion  may  be  secured  by  encircling  bandi  vi  ad- 
hesive or  still  better,  we  thbk,  by  a  posterior  plaster  splint  made  as 
follows: 

Twelve  to  sktccn  pieces  of  crinoline  long  enough  to  reach  from  the 
deltoid  insertion  to  near  the  wrist,  and  wide  enough  to  cover  the 
arm,  arc  quilted  together  and  two  oblique  notches  cut  corres{»>nding 
to  tlie  bend  of  the  elbow.  This  piece  of  padding  is  now  impreg- 
nated with  liquid  pla.itcr  and  applied  to  the  back  of  the  arm  M\'i.5.w<i 
arm,  and  well  molde<l  (Fig.  156).  The  two  noitWs  v^itovV  v*.  t<a&'^ 
ad jualmenl  at  lire  bend  0/  the  dhow.    The  auppotv  <A  Oat  mwv'w. 
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relaxed  until  the  plaster  has  hardened.    The  gutter  thus  formed  miiy 
be  strcDgtheoed  by  a  loosely  applied  roller  which  passes  from  the 

wriMt  acru&s  to  the  arm  near  the  axilla, 
around  it  and  back  to  the  wrist  again, 
and  so  on.  Tlie  arm  is  thus  fixed  in  «ch/c 
jiexion  (Fig.  iS')-  Immediate  reduction, 
immediate  iixation  in  forced  flexion  is  the 
correct  formula  therefore  for  this  type  of 
mjury.  But  the  case  may  be  seen  late  and 
the  swellinR  he  of  such  degree  that  flexion 
is  out  of  the  question  because  of  intcrfcr- 
cHce  with  the  hnchlal  vessels,  something 
which  must  be  watched  whatever  the  form 
of  trealment. 


Pio.  lld.-'Prulurc  of  Iht 
•Ibow  in  Ibe  diilil:  psitera  tor 
plutH  tvlinl.  KoKhd  to  Ihat 
wIno  Ui*  albow  It  flaud  ipIlDt 
■OBJ  b«  taillir  molded. 


Pic  IJ7.— Pij'iiir.' .,f  ..-k.i'  i:i  Uu  cblldt  pUtUr 
•ptint  molded  la  lbs  tlslvd  ilbow. 


A  hoy  of  twelve  years  was  brought  in  from  the  country  with  tn 

injury  reccive<l  the  day  l>cfore  by  being  thrown  from  a  horse.     A 

diagnosis  of  fractun  about  the  elbow  had  been  made,  and  with  it 
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the  «Sort  to  fix  the  arm  En  forced  flexion.  The  whole  member  was 
Kreatly  .swollen,  edematous  about  tJie  elbow  with  blebs  in  process  of 
fomation.  The  X-niy  confirmed  the  diagnosis,  showing  epiphyseal 
separation  with  fracture  and  reparation  of  the  internal  condyle. 
The  dressing  was  removed,  the  arm  fixed  tn  extension;  daily  light 
massage  was  instituted  to  remove  llie  tumefaction,  and  after 
tour  days  an  effort  was  made  to  reduce  the  fragments  and  put  the 
arm  in  forced  flexion;  but  this  only  rcHulled  in  complete  oblileraiion 
of  the  radial  pulse.  The  arm  was  left  in  semiflexion  and  pronation, 
and  very  light  maasa;;e  was  again  insliluled  (or  a  few  davs;  gradually 
the  swelling  subsided,  and  after  the  end  of  a  week  more  another 
effort  waa  made  to  reduce  under  general  anesthesia,  with  better 
results.  After  a  week  of  fixation  in  the  corrected  position  the  mas- 
sage was  t>egun  again  and  continued  for  some  weeks.  Eventually 
the  restoration  of  function  was  almost  complete. 

Massage  in  the  case  of  these  elbow  injuries  in  children  is  likely  to 
do  more  harm  than  good  and  should  have  for  its  only  object  the  ab- 
sorption of  the  exudates.  Too  freely  used,  it  over«timulntcs  the 
new  bone  formation  and  produces  excessive  callus  which  in  this  case  ' 
we  wish  particularly  to  avoid  Ivst  t)iv  olecranon  and  coronoid  fossa: 
l>c  <>blilerateti.  Nor  need  wc  concern  ourselves  too  much  with 
passive  motion.  If  the  joint  surfaces  arc  free  we  may  expect  the  \ 
child  gradually  and  uncon.sciously  to  increase  the  amplitude  of  the 
movements  and  in  one  to  five  months  a  practical  restoration  of 
function  is  the  rule.     Finally  there  is  to  be  mentioned  the  occasional  | 

case  which  comes  in  two  or  three  weeks  after  the  accident  with  the 
fragments  unre<Iuced  and  at  this  lime  irreducible.  Such  cases  are 
by  no  means  hopeless  for  the  bone  may  be  exposed,  the  periosteum 
turned  back,  llie  fragments  pried  apart,  the  callus  chipped  away  and 
the  raw  bone  surfaces  adapted;  the  limb  fixed  in  flexion  and  there- 
after treated  as  a  primary  fracture. 

j  rHACTtIRE  OF  THt;  EXTERNAL  CONDYLE 

I        This  acdtlcnl  b  not  infrequent  tn  children,  due  to  tall  upon  the  I 

outstretched  hand  the  force  being  transmitted  iliroug,h  t.fe,t\4)Sw* 

Llo  the  condyle.     In  the  adult  a  direct  torcc  \s  T^f^wwcA.  ■ 

The  diagnosis  m  easy  before  much  swcWithj  otcvwa-i  ^Ww  "Owa-V  *■ 
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can  be  made  with  certainly  only  by  the  X-r»y,  'ITic  cccbymosis, 
the  pain  on  pressure,  the  limited  flexion,  and  painful  aupioalion, 
point  to  the  nature  o(  the  injury. 

The  fragment  may  be  displaced  upward  or  downward  an<i  may 
.  be  rotated  as  well.    (Fig.  158.) 


Pic.  isS' — PrBFtujg  ol  Ihc  cxltrnsl 

oondrle  io  lilt  thild. 


Pla    tjv. — Pradur*  ot  iiiMrasl  ■ 
condjilc.    <!/«>»■.) 


Reduction,  somctimcE  diflicuU,  is  accomplished  by  manipula> 
tion  and  the  arm  h  lo  be  put  in  plaster  in  cither  extension  or  flexion 
depending  upon  which  holds  the  frag ment  in  place.  The  dressing 
.ihould  be  rcmove<l  about  the  end  of  the  second  week  and  the  child 
encouraged  to  use  his  arm.  In  one  or  (wo  months  the  junction  will 
be  nearly  restored.  Massage  as  mentioned  before  is  not  desirable 
in  fractures  about  the  elbow. 

niACTURB  or  IBE*  INTERNAL  CONDYLE 

This  fracture  is  not  nearly  so  frequent  in  children  as  the  supra- 
camjyiiir/ona  or  even  fraclUK  of  the  exten\a\  cond^Vt  btcauw  tt 
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force  of  a  fall  on  the  hand  b  much  more  Ukely  to  be  transmitted 
through  the  radius  which  abuts  on  the  external  condyle  (Fig.  159). 

In  the  adult,  however,  ihe  internal  condylar  fractuie  is  the 
moie  frequent  and  is  due  to  direct  violence. 

It  deri\'es  ila  importance  from  the  loss  of  joint  function,  the 
muscular  disability,  or  the  nerve  complications  which  may  ensue. 


k 


Fk>.  160.— r>HUio  ul  Iht  lnW(i>^  (aMylc  aiUk  Uckwud  Jukualiua  ul  albow. 

The  mo\'rmrnls  of  (hv  olecranon  procerus  are  liki-ly  lo  l>e  impiiired, 
the  ulnar  nerve  likely  lolwcontptcsscd  by  ihecnlliis;  Dienexorgrou^ 
ot  muscles  attached  ibcreto  ii»[>iiired  by  the  sKUx.  Vci  v\)AV[  ^cinvv  «k 
attachment. 
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The  symptoms  antl  signs  of  fracture  of  the  exltrnal  condyle 
apply  with  equal  force  here.  Practically  the  same  mechanical 
principles  operate  to  produce  displacement,  rotation  and  tilting  ol 
the  fragments. 

The  diagno$is  is  to  be  made  from  these  symptoms  and  signs, 
coupled  with  the  physical  examinalion. 

It  may  be  readily  mistaken  for  a  backward  dislocation,  for  if  the 
head  of  the  radius  is  out  of  place  the  fragment  may  move  backward 

carr>'ing  the  ulna  with  it.  In  the 
case  of  diildrcn  there  may  be  actual 
dislocation  along  with  ihc  fracture 
(Fig.  160). 

The  X-ray  will  confirm  these  find- 
ings. Tlie  Ireatjnent,  if  no  <lisplace- 
mcnt  exists,  is  simple;  firm  bandag- 
ing and  the  forearm  fixed  at  a  right 
angle  in  a  sling. 

If  the  displacement  Is  marked  the 
position    of    fixation    will    be   that 
«j^^'  jh-*-  .,  -^    which  best  maintains  the  reduction. 

^^^1)^  ^  '        ;  ^7    Usually    this    will   be  flexion   since 

[hereby  the  attached  muscles  are 
relaxed. 

After  a  few  days  gentle  passive 
motion  should  be  practised  as  the 
best  mvans  of  molding  the  forming 
callus  and  keeping  the  fossae  dear.  In  the  course  of  a  few  months 
the  joints  functions  will  be  normal.  If  the  fracture  is  complicated 
by  dislocation,  tliis  may  be  easily  reduced  by  traction  in  extension 
and  subsequently  fixing  the  elbow  in  forced  flexion. 

If  ficxion  is  much  limited  it  i.i  certain  tliat  the  fragment  is  locked 
in  the  joint  and  an  open  operation  should  be  practised  without  delay. 
(3}  Tlie  intercondyliir  and  multiple  frcttures  involving  the  joint, 
as  ihcy  do,  require  a  very  guarded  prognosis  (I"ig.  161).  By  referring 
to  the  landmarks,  the  displacements  are  to  be  figured  out  and  the 
/ragments  are  to  be  manipulated  until  all  the  movements  of  the 
'af  are  restored. 
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PlO.  161.— ttilarciuld)  lu  (laclun 
of  humtnu.    (JionIUa.) 
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[  The  forearm  is  then  lo  he  acutely  Bexed  and  fixed  either  by  the 

adhesive  strips  or  plaster  splints  as  before  described.  If  the  dis- 
placements cannot  he  held  hy  this  means  the  fracture  must  be 
treated  by  extension  for  a  few  days  and  then  put  up  in  acute  flexion. 
Massage  and  passive  motion  must  be  vwy  early  begun  in  these  cases 
and  persisted  in  fur  a  long  time. 


' 


PRACTVRE   or  THK   OLECRANON 

Pollowins  fractures  of  the  lower  end  of  the  humerus,  fractures  of 
the  olecranon  sliould  be  next  considered  for  the  same  anatomical 
features  are  to  be  recalled  in  diagnosis.  The  diagnosis  of  this 
fracture  has  no  jxirlicular  feature  but  b  to  be  made  by  inspection, 
palpation  of  the  landmarks  mentioned  and  by  manipulation. 
This  break  is  usually  due  lo  direct  violence,  sometimes  to  muscular 
action.  The  amount  of  separation  of  the  fragments  depends  upon 
the  amount  of  the  tear  in  the  fibrous  attachments  of  the  triceps,  and 
is,  of  course,  most  marked  in  flexion,  and  is  increased  by  swelling  of 
ihe  }oint.     A  complete  fracture  opens  into  the  joint. 

As  to  the  treatment  it  is  obvious  that  no  one  method  is  equally 
applicable  to  all  cases.  Thi-rc  can  be  no  doubt  that  the  method  of 
choice,  where  it  n  po^iblo,  is  suturing. 

If  this  is  not  advisable,  or  not  permitted,  the  next  best  procedure 
is  the  treatment  by  massage  l>egun  immediately—  and  this  wliellier 
there  is  much  or  tit  tic  separation.     No  immobilisation,  only  massage. 

If  asepsis  can  be  assured  or  if  the  fracture  is  compound,  suture  is 
tndicilcd.  The  operation  b  not  difficult.  The  bone  is  exposed  by  a 
transverse  incision,  or  if  there  is  a  wound  it  may  becnlarged.  Cleanse 
the  wound  of  all  exudates  imd  trim  away  the  ragged  tissues;  next 
expose  the  fracture,  sejMirate  the  fragments  and  expose  and  cleanse 
the  joint. 

There  are  several  methorla  of  suture.  If  the  fracture  is  transverse, 
Ihe  periosteum  on  each  side  is  laid  back  and  twoholcs  drilled  in  each 
fragment  for  the  passage  of  two  silver  wires.  When  a  wire  U  paHsed 
its  ends  arc  twisted  and  the  coaptation  perfected.  The  drill  holes 
should  not  involve  the  (■artilage.  The  wires  are  cut  sliort  and  ham- 
mered down  smooth,  and  the  periosteum  and  feh^ova  ^ta».ftv  ws-Vvm^, 
and  the  skin  wound  repaired  without  diaVna^t.    "Wm  ■a.ttti  S*  \^s*^ 
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mobilized  in  ficxion  for  eight  or  ten  days  and  then  massage  is  begun. 
The  main  object  of  which  is  lo  previrnt  permanent  contraction  of 
the  triceps.  By  this  means  the  fiagmenlii  are  kept  a.1  nearly  as 
possible  in  contact  but  even  in  the  most  favorable  cases  the  union  is 
merely  fibrous. 

If  the  fragments  are  split,  they  may  be  each  perforated  from 
without  inward  and  a  suture  passed  and  tied  on  the  outer  side.    By 


I 


P 


7m.  ta>.~~9Blur«  o(  tb«  otKranon.    Tha  •uluni  in  th*  totm  «(  a  iiawnfM  ko^ 
Ptrfontn  lli«  lontr  &nd  two  ttppef  (nimmu.    lStliwam.i 

this  means  the  fragments  arc  all  dra*n  into  coaptnlion.  If  tbe 
upper  fragment  is  »Riall  the  upper  tran&verse  perforation  may  invtrive 
only  the  tendon. 

A  caqtenler  fell  from  hi.t  liidder,  striking  the  point  of  his  elbow 
upon  the  sharp  edge  of  a  limber.  Tlic  Joint  was  laid  wide  open,  the 
(^ecranon  broken  acrcMs  transversely  and  split  as  vrell.  At  the 
Deaconess  Hospilal  (he  Joint  was  cleansed  thoroughly  with  norma) 
salt  soluliuti,  the  mangled  lisMie  trimmed  away.  The  fragments 
were  exposed  by  free  use  ol  the  rugine.  Two  transverse  holes  were 
Wci/,  the  (//7/wr  one  induding  both (ragmenUC^ig.  ifia).    Chromi- 
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dzed  catgul  was  used  to  draw  the  tragroenls  together.  The  single 
suture  was  quite  suffidctit  to  secure  coaptation.  A  small  drainage- 
tube  woi  left  in  the  joint  cavity.  The  pcrtoslcum  was  repaired 
(Fig.  163),  and  the  soft  parts  closed  with  additional  drainage. 
Aflcr  tlie  third  day,  the  tu1)c  in  the  joint  cavity  was  removcil 
permanently.    There  was  a  little  suppuration  in  the  soft  parts  and 


fio.  itj^^ulon  tl  tht  olecrMiaa.    Rep*irin(  ths  pcri««t«»in  kif  ■  ooittiuiwui 


the  superficial  drainage  was  retained  for  a  week.  At  the  end  of  ten 
days  (he  xoft  jtarts  bring  healed,  tb«  position  ol  the  elbow  was 
changed  from  extension  to  ticxion  and  daily  passive  motion  and  mas- 
sage was  begun.    Tlie  result  was  perfect  use  of  the  joinL 

J.  B.  Mufphy  has  devised  and  recommends  a  nKlhod  of  Kubcu- 
tuieous  suture  (Jour.  Am.  Med.  Assn.,  Jan.  it,  nyj^"^.    liwy^'^V^ 
roaltmg  a  small  ijtmion  over  llic  external  bwdw  cA  xV'i  o\««'kws^ 
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below  ihv  liiic  of  fracture.  Tlirough  this  Email  opening  {lii  inches) 
drill  the  olecranon  tranaversely,  and  over  the  point  of  cniftgence  of 
the  drill  on  the  inner  border  of  the  olecranon  incise  ihe  skin  again. 
An  aluminum -bronze  wire  is  passed  through  the  drill-hole  from 
without  inward  and  the  inner  end  is  pushed  up  under  the  skin  along 
the  inlernal  border  of  the  olecranon  to  the  level  of  the  apex  of  Ihe 
I  bone.    At  this  level  another  incision  is  made,  the  end  of  the  wire 

I  recovered  and  pushed  ihroujjh  the  tendon  of  the  tricejw  from  wittiin 

outward.  A  fourth  small  incision  is  made  over  the  end  of  the  wire  to 
the  outside,  and  the  end  of  the  wire  again  directed  under  the  skin  to 
the  starling  point  and  there  tied  tightly,  in  that  manner  approxi- 
mating the  fragments.     Ctose  the  skin  wounds. 

FRACTtntE  or  THE  head  of  TRG  xadius 

Another  fracture  not  infrequent  should  be  considered  in  con- 
ncclion  with  injuries  about  the  elbow  and  that  is  fracture  of  the  head 
of  ihe  radius.  Il  is  the  resullof  direct vioIencc,orin<lirecllybyfalls 
upon  the  hand.  The  fracture  is  usually  vertical,  much  or  little  of 
the  articular  .surface  being  broken  off.  It  derives  its  importance  from 
the  fact  that  it  may  interfere  with  all  ihe  functions  of  the  clbow^joint 
— flexion,  extension;  rotation,  supination.  The  diagnosis  wilt 
usually  require  the  X-ray;  nevertheless  the  absence  of  change  in 
the  lanilmarks  along  with  sn'clling  and  tenderness  and  esjieciully  the 
pain  on  supination  and  pronation  should'point  to  tlie  character  of  the 
break.  Sometimes  crepitation  may  be  felt  by  pre.'^iig  the  thumb 
over  the  radio-ulnar  joint  while  routing  the  forearm. 

The  treatment  required  will  most  frequently  be  excision  of  the 
fragment  followed  by  two  weeks'  fixation  in  semipronation,  and  after 
this  passive  motion.    The  results  arc  good. 

The  neck  of  Ihe  radius  may  be  broken  in  much  the  same  manner. 
The  lower  fragment  is  drawn  upward  by  the  biceps.  Flexion  of  the 
forearm  combined  with  traction  and  manipulation  will  effect  a 
reduction  and  the  forearm  which  is  flexed  for  two  weeks  in  flexion 
and  semisu  pi  nation.  The  point  is  to  keep  the  biceps  from  acting 
OQ  the  lower  fragment  (Fig.  164). 
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FKAcnntES  or  niE  vorraru 

Fractures  of  the  shaft  of  the  ulna  and  radius  arc  of  tfac  greatest 

nmportaiH'e  because  oi  the  possible  evi!  consequences,  immediate 

[or  remote,     Tiic  chances  of  gangrene,  oi  deformity,  (rf  anchylosis 

>r  paralviis  are  never  sliglit     Tliis  prospect  of  a  crippled  or  useless 


^ 
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arm  or  band  must  put  us  on  our  guard.  There  are  severai  anatomical 
iwints  to  be  kepi  in  mind  as  reguUling  lioUi  the  diagnosis  and  tr«il- 
ment.  The  relative  potlUon  of  the  two  bunes  in  the  stages  of  rota- 
tion; the  altftchmciiU  o(  the  biceps,  Ihc  supinator,  and  the  pronators 
and  their  pull  upon  llie  fragmenls;  the  interosseous  mcmht»ne.AV**i 
variations  in  relalivc  size  ami  .HlicnKlh  ol  the  Ivao  \>ow*  ftX  &&«-«»■ 
level*;  llicsc  are  itU  factors  to  be  taken  Vnlo  atcounlm  xtve.  *^*'^1  * 
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the  rDechani&m  of  these  fractures.  1'hcy  aie  produced  by  direct  or 
indirect  violence;  in  the  latter  case,  most  frei(uei](ly  hy  falls  upon 
ibc  hands,  l>ut  it  i>  to  he  noted  that  such  accidents  arc  more  likely  lo 
produce,  in  the  adult,  a  CoUes's  fracture;  in  the  child,  &  sujira-con-  - 
dylar  fracture  of  the  humerus.  The  middle  third  of  these  bones  is 
most  likely  to  su^cr,  the  radius  breaking  at  a  hif^her  level  ihan  th« 

ulna.     The   radius  loses  strength  up- 
ward; the  ulna,  downward  (Figs.   165,      1 
166).  I 

Deformity  and  displacement  may 
exist  ID  any  degree.  Thus  one  bone 
may  be  broken  completely,  a  green-stick 
fracture  occur  in  the  otiier.  There  may 
be  only  a  slight  angulation,  or  some 
lateral  displacement  or  extreme  overrid- 
ing. Naturally,  fracture  of  both  bones 
presents  the  worst  progTMwls.  The  dis- 
placements of  the  radius  are  always  the 
more  difficult  to  manage  because  of  the 
tendency  of  the  two  fragments  to  rotate 
in  different  directions. 

Thus  the  upper  fragment  is  rotated 
outward  by  the  bicejis;  and  the  lower, 
inwKrd  by  the  pull  of  the  two  pronators. 
The  diagnosis  is  not  difficult.  The  patient  presents  himself  sup- 
porting the  injured  arm  which  lends  to  turn  inward  below,  and  out- 
ward above  Pain,  deformity,  mobility  and  perhaijs  crepitation  arc 
present.  Lateral  pressure  wherever  applied  excites  pain  at  the  site 
of  fracture.  Comparative  mcasuicmenlti  in  the  case  otdy  one  bone  is 
fractured  will  show  but  little  shortening;  or,  if  there  Is  mucJi  shorten- 
ing it  is  certain  llie  other  bone  is  dislocated  at  the  elbow.  For  ex- 
ample, isolaie<i  fracture  of  the  ulna  with  ovcrri<iing  is  accompanied 
by  forward  dislocation  of  the  head  of  the  radius. 

7>ra/iw«/.— Whether  one  shaft  is  broken  or  both,  the  principles 

of  treatment  are  the  same.     Principally,  it  is  obliteration  of  the 

interosseous  space  which  must  be  guarded  against,  lest  pronation 

antjaupjnatton  he  lost.     The  contrary  tolaVion  of  the  two  fragments 


Plli,  16,1— f  rjct.urf  L-,th  !»!.« 
«(  (orau  Di  due  to  crmbiog  injucyi 
in  tSii  CUB  ih«  f nctura  (J  itw  fadini 
it  at  Ibc  laoAl  level. 
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of  (he  radius  cl«tcrmiDCS  the  {>osilion  in  whicti  the  forearm  muM  be 
fixed. 

Complete  supination  fulfills  these  two  main  indications;  it  separatrs 
the  shafts  must  widely;  it  permits  the  lowct  fntgmcnt  of  the  radius 


^h  (di  ■  Colin*  Iraf  tuig. 


to  fall  in  line  with  the  upper  which  is  fixed  by  the  pull  of  the  biceps. 
Reduction  pre«enu  do  special  difficulties,  theoretically,  but  a  perfect 
coaptation  is  seldom  sixurcd.     Nevertheless  an  excolleni  IviwtViswa^ 
result  is  the  rule.     Under  ancslhciua,  wtl\\  V\\e  toTtaiva  =,>iv\Ava.VvL^ *».*. 
flexed,  airoDg  traction  and  counter-lracluin  aideA  \>"j  ■marCv^'^ia^^*'^ 
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of  the  fragments,  will  bring  them  into  place.     Maintaining  the  trac- 
lion  and  supination,  Ihc  dressing  is  applied.     'I1ic  simple  itntcrior- 


4 


Vte.  ittT- — Antarwr  mi  po«t*ri«t  (pUst  h»  fonans.    <JIImiA.)  ] 

posterior  splint  (I-'ig.  167)  is  of  little  use,  except  in  isolated  fracture  ol 
the  ulna,  because  it  does  not  mainlain  supination.  Whatever  dress- 
ing is  useil,  it  must  have  one  negative  character;  it  must  not  compress 
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Pio.  m, — Motliod  of  tupTMrdns  fcrm  *hlle  ipplylng  plwtec  t«Bd*a>. 

the  forearm  laterally  lest  the  bones  be  forced  together  and  the  inter- 
osseous membrane  be  obliterated.    A  plaster  bandage  may  be  used 
iaciudiag  Uie  supiaated  /orcarm,  ihc  wiisi  and  elbow  (Figs.  168, 169). 
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A  molclc-d  plaster  splint  ia  still  better,  fashioned  in  this  Tn3nn«: 
Twelve  to  fifteen  luycTs  of  crinoline  arc  cut  in  the  form  of  an  irregu- 
lar qiiadnlatcrat  lonfc  enough  to  reach  from  the  axilla  to  the  patm 
and  wide  cnotigh  to  encircle  the  arm  arc  loosely  quilted  together  to 
form  a  splint.  It  h  notched  where  it  is  (o  support  the  elhow  and  a 
hole  cul  near  one  border  for  the  thumb.    The  splint  is  soaked  in 


F:..     1 
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-irm.     rUrtol-ot-Pntit  Lplinl 

L.-1  _L  (mil)  tnc^t.     iSiitddtr.t 


liquid  pluter  and  then  molded  to  the  posterior  surface  of  the  arm 
and  finally  fixed  with  a  loosely  applied  toller.  Thb  is  the  be^ii 
dressing  for  children.  In  the  case  of  adulu  it  may  be  necessary  in 
some  instances  to  apply  extension  to  prevent  overlapping. 

In  any  ev«nt  extreme  care  must  be  taken  to  prevent  compression 
of  nerves  and  arteries  lest  an  ischemic  paralysis  occur. 

yHACTURRS  or  THE  LOWKR   END  OW  THE   RADIUS 

Certain  landmarks  about  the  wrist  arc  useful  in  dv%^w&<:^Sw 
juries  in  this  rc^on. 


p 
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The  styloid  processes  arc  easily  palpiited,  the  radial  styloid  lying 
nearer  the  joint  line.  Tlie  radio-carpaJ  joint  line  is  indicated  on  the 
anterior  surface  by  the  higher  o(  three  liansvorsc  creases.  In 
supination,  the  styloid  of  the  ulna  lies  in  the  plane  of  the  posterior 
surface  while  the  radial  lies  nearer  the  anterior  plane.  The  radial 
styloid  can  l)c  t>esl  felt  in  llic  depression  at  liie  base  of  the  thumb, 
between  the  long  and  short  cxtcnsior  tendons.    The  two  wrists 


Pio.    MS,— TypicJ    ColW    Incttirti  Pic.   iTt.—CoIln  rf»«in:  uinilied  ImpM- 

ImpsiMd  liaetuig  of  IsifbI  end  of  radiuc       tion.  UlenU  di<(i]at«ciieDl  {aoJudnK  *iileiiiii( 
*Ad  Inctun  ot  MyloLd  proeea  of  via*.  ol  ihi  wnM> 

should  be  compared  point  for  point.    In  the  skiagraph  the  epiphyseal 
lines  arc  distinct  up  to  twenty  years  of  age. 

A  VAriety  of  fractures  may  occur  in  the  lower  end  of  the  radius 
but  by  far  the  most  frcciuent  and  most  important  Is  that  produced 
by  fall*  upon  the  outstretched  piilm.  The  direction  of  the  force  i.* 
9U«h  that  the  hand  is  shoved  against  the  end  of  the  radius,  carrying 
it  backward  at  the  same  time.  As  a  result  the  lower  end  of  the 
radius  is  driven  into  the  shaft,  shoved  backward  and  rotated  toward 
the  ulna  (I-'igs.  170,  171). 
CoJ/cs'  fracture  is  one  of  the  most  ea«ly  Moognized;  producing 
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lh«  diaraclcristic  hump~thc  silver  fork  dfformity  (Fig,  17a),  But 
it  is  by  no  means  Heldom  that  fracture  ocair*  without  deformity. 
In  addition  to  the  injury  to  the  bone,  ibc  intcr-articular  fibrocartilage 
may  be  torn  loose  from  both  Its  altAchments,  the  radio-ulnar  Itga- 


Fic  t7>< — OMm'  tnulvn.    Sitvet  fork  idotmiiy.    (JUobIUii.) 

ments  are  strained  or  ruptured,  and  the  head  ol  ihc  ulna  carried 
forward.    Soinelimn  the  tendon  sheaths  are  lacerated  and  blood 
cxtravasatcd  into  Uic  s>'novia1  sac. 
Oiniiufsis. — Determine  the  position  o(  the  styloid  processes  of  the 


Pu).  ITI. — Raduition  «f  Colin'  fndai*.  Not*  gntp  Uiwii  (ottatia  kiiJ  lbs  Iu*r« 
IraciMOL  ii(  tbo  n^lui.  IrMtioa  Md  muntarHMcUon  btisK  ti»d*;  broking  up  iha 
luipactisa.    ^Sta^dtr.i 


radius  aad  ulna.    If  there  is  a  fracture  the  styloid  of  the  radius  is 
pushed  up  to  a  level  with  that  of  the  ulna,  the  wTisl  is  broadened. 
The  Iransvcrso  lines  on  the  flexor  surface  ot  Out  -mttV  w«  isx^wsiKfe. 
and  the  axis  of  the  limb  bent  toward  the  iai\a\  %v4ft.    "VVi  v*^'^^ 


36o 


FKACTtniES  OP  TUe  EXTREMITIES 


4 


pronouDCed,  mobility  and  crepitus  arc  absent.  PaiD  is  elicited  by 
point  pressure  acrus»  the  rnilius,  an  inch  abuvc  the  wrist. 

The  X-ray  is  very  use(u!  in  diagnosis  of  these  fractures. 

Reduction  h  ofleii  ilitTicull,  but  it  is  the  chief  thing  and  must  be 
complete,  otherwise  the  result  wiU  be  a  disappointment.  Anesthesia 
is  usually  nccessury.  Cia:!'P  the  jmtieiit's  band  in  your  own,  palm 
to  palm,  and  with  the  other  hand  KrEisp  the  wrist  at  the  site  of 
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FtO.  IT4.— PlMMt  tptiiit  iBulilgi]  lomiunUmflctiDnkndaddueUoa.  M*bO*Dlitl)ut(n) 

fracture.  While  the  assialanl  makvH  countcr-trnction  you  (nake 
forcible  traction  on  the  hand,  at  the  same  time  inclining  it  to  the 
ulnar  ude  and  making  pressure  upon  the  fragments.  Thi.<  combined 
traction,  pressure  and  ulnar  flexion  may  require  force,  but  it  will 
quickly  reduce  the  fracture  (Fig.  1J3). 

Another  method  consists  in  having  tlie  assistant  support  the  arm 
extended  anil  supinated  while  you  grasp  the  hand  in  such  manner 
that  your  two  thumbs  may  make  strong  pre.isure  on  the  dorsum  of 
the  wrist. 

The  fragments  grate  as  the  deformity  recedes. 

Flexion  tind  adduction  are  the  capital  points  in  this  procedure  and 

these  positions  must  be  maintained  (Fig.  174).     The  best  dressing  is 

i;7dkaled  in  Fig.  175:  or  a  roller  plaster  dressing  may  be  applied, 

nviewiag  the  poaition  of  the  hand  beioie  Vht  ^taawt  hardens  (Fig. 
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176).  In  some  cases  when  the  displacement  has  been  alight  simple 
anterior  and  posterior  splints  padded  to  suit  the  shape  of  the  hand, 
may  be  employed. 

Thcic  is  vcr>'  little  tendency  to  recurrenctf  0/  ihe  deformity  if  it  is 
properly  reduced,  and  the  fixation  is  a  secondary  matter.  If  there 
was  no  dcfonnity,  or  a  very  slight  one  easily  reduced,  it  may  be 

treated  altogether  by  massage. 
Othem'isc  a  week's  fixation  in  one  of 
the  dres^nfc^  just  descriherl  is  advUa- 
ble,  to  be  followed  by  active  massage. 


FlO.  ■».— PalUrn  h>  piMtoF 
ipliM  («f  CoUm'  (nttutti. 
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vs,  of  ^fankato,  Minn.,  emphasizes  the  necessity,  in  a 
ion  of  this  fracture,  of  a  general  anesthesia  and  a  knowledge  of 
the  anatomy  of  the  part*,  which  lallcr  will  be  of  more  value  to  the 
tyro  than  any  confusing  description  of  ihc  manner  of  taking  hold  of 
the  parts.  He  remarkj  further  that  the  head  of  ihe  ulna  must  be 
brought  back  to  rest  in  the  sigmoid  of  the  radius. 

Thinking  the  fracture  set  when  merely  the  lower  fragment  of  the 
radius  is  in  position  is  a  mislake  that  has  brought  sorrow  to  many 
a  fturgeoD  after  union  has  taken  place. 

The  most  freriuciU  permanent  deformity  is  the  slumpingforwKAvS. 
the  ulna  and  ihe  widening  nf  the  wrist.     .\nAw«f.  Av>«.w>''.\->t^'>KN^ 
that  early  pasaw  motion  does  a  great  dea\  ol  i^ooA  M\A  Tft'a^'J  A's^isaTO. 
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by  keeping  the  joinl  irrUated  by  increasing  the  amount  of  callus  and 
by  causing  useless  sufTcring,  Karly  masssge,  ii  gentle.  Is  not  only 
permissible,  bul  lo  be  recontmcnikd  (Amer.  Jour.  Surg.,  July,  1909). 
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Fractures  of  the  bones  of  the  carpus  arc  not  infrequent,  and  may 
occur  will)  (ruclurcs  at  the  lower  end  o(  the  radius.  The  scaphoid 
is  Ihc  most  frequently  involved,  cither  alone  or  wilh  one  of  the  other 
bones.  Tlie  injury  results  most  frequently  from  a  fall  upon  the  hand 
when  it  is  extended  and  abducted. 

Fracture  will  be  suspected  from  the  pain  ami  lo«t  of  function,  and 
on  examination  the  styloid  process  nf  the  radius  is  found  too  close  to 
the  base  of  the  first  metacaqial,  and  the  "tabntiire  analomiquc" — 
the  depression  at  the  hoAc  of  the  thumb  between  the  long  and  short 
extensors  of  the  thumb  -is  occupied  by  a  hard  body  and  pressure 
there  is  exceedingly  ]>ainful.  This  s-ign  alone  is  diagnoMic  of 
fracture  of  the  scaphoid.  Point  prci.surc  in  case  of  fracture  elicitA 
much  pain.  Often  the  thenar  eminence  i»  ecchymowd.  The  exact 
ch;iracter  of  the  lesion  can  only  be  determined  by  the  X-ray.  Re- 
duction may  be  uccomplifhcd  by  putting  the  hand  in  the  ulnar 
flexion  and  making  ])ressure  on  the  fragments  through  the  palm, 
Excision  may  be  necessary. 

Another  type  of  injury  consists  of  fracture  of  the  scaphoid  with 
dislocation  ui  the  semilunar.  This  is  due  to  a  fall  upon  the  hand  and 
is  accompanied  by  pain,  swelling  and  loss  of  flexion  of  the  wrist,  loss 
of  extension  of  the  fingers.  The  displaced  semilunar  may  be  fell 
in  the  palmar  aurface  and  the  fossa  at  iIm:  Ixase  of  the  thumb  h 
fille<l  up.    On  the  back  of  llic  wrist  the  os  magnum  may  be  felt. 

These  ca-tes  untreated  are  likely  to  terminate  in  anchylosis  of  tlic 
wrist. 

The  Ireoluunt  coreusts  in  h)-percxtcnsion  of  the  wrist  (under 
anesthesia)  with  the  purpose  of  facilitating  the  pressure  into  its 
place  of  the  semiluiuir.    Subsequently  the  haii<l  is  flexed  in  Sexion. 

In  neglected  cases  it  may  he  necessary  to  resect  the  semilunar  Id 
order  to  restore  function. 
fracture  of  tbe  mtdiuarpalt  is  to  be  diagnosed  by  swelling,  tender- 
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ness,  ]o6s  of  function,  and 
somelimts  hy  crepitation  and 
mobility  (Fig.  176). 

The  nature  and  degree  of 
the  displacement  is  variable 
and  is  often  quite  indetermina- 
ble without  lateral  and  antero- 
posterior X-ray  views.  The 
<teformity  is  to  be  overcome  by 
traction  on  the  corresponding 
tinger  confined  with  pressure. 
The  palm  is  padded  with  cot- 
ton and  firmly  bandaged. 

About  three  weeks  is  required  [or  repair. 

Fracture 


ii«5 


Fici.  177.— Shcrornij  "ivay-tsctol"  appeu 
ftnra  ifMT  trcctnrc  ol  th«  flnt  philuu  ol  mid- 
dle dngor.    (WsriMj 


of  the  metacarpal 
of  the  ihufflb  bas  some  special 


Fig.   irs— S;'.fii   -i-.h;  «iiirliiin:«i  (ut  cviuk- 
tmn  of  laUnl  Moimitr.     iUwttt.) 


^t  ^  Lharaclera  and  is  designated  as 

Hennctt's  fraclure  of  stave  ofi 
the  thumb. 

It  is  probably  the  most  com- 
mon and  is  the  ntosl  imporlani 
•if  the  melRciirpal  fractures, 
didicult  to  reduce  ami  hold. 

After  reduction  a  plaster 
Bpica  may  be  applied  with  the 
thumb  abducted  and  subse- 
quently a  window  may  be  cut  in  the  pla-ttcr  over  the  base  of  the 
thumb  and  jKidding  applied  lo  press  the  fragments  mto  place.  In- 
ftlcad  ot  |>la»ler  three  well- 
padded  [K-ncil  splints  may  be 

UHOd. 

Fracture  of  the  fingers  is 
sometimes  compound,  requir- 
ing a  careful  antiscpBis.  There 
is  usually  a  tendency  to  din- 
placement,  so  that  after  reduc- 
tion   splinting:    is    necessary. 


IneWnMot  A»t»«w.    kMo**^^ 
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lutad  lor  tMcluN  U   Rnl  phkluii.,  iodoi 
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A  well-padded  palmar  splint  is  often  »I1  llial  is  necessary,  retain- 
ing it  by  bandages  or  adhcsivtt 
<t  rii«i. 

In  many  cases,  however,  ibc 
mutter  is  not  so  simple  and  it 
cannot  be  denied  that  the 
splints  ordinnrily  used  are 
often  very  unsaiisfactory,  for 
they  are  not  seldom  so  fash- 
ioned as  lo  be  inadequate  to 
maintain  exIeuMon,  to  immo- 
bilize perfectly,  or  to  correct 
deformity. 
The  first  or  proximal  phalanx  most  fn-fpiMitly  suffers  and  the 

fragments  ate  likely  to  bulge 

toward  the  palm,  Kiving  ihi- 

finger   a    "sway-backed"   ap- 
pearance (Fig.  177).    As  Marscc 

ha$  pointed  out,  this  dcformily 

will  not  yield  to  the  oidinar) 

splint,  not  indeed  to  any  sphnt 

which  is  strai);ht  or  but  sHghlly 

cur\t;d. 
The  appliance  recommended 

for  this  condition  and  which  may  be  useful  in  any  fracture  of  the 

digits  consist.*  of  a  Mlri|>  of  tin,  /.inc,  copper,  or  g.ilviini^ed  iron, 

14  indies  long  and  iH  tnchi:s 
wide.  This  is  lo  be  folded 
upon  iLself  lengthwise  and 
hammered  flat  so  as  to  make 
a  three-ply  strip  iluec-fourths 
of  an  iacb  in  width.  Of  what- 
ever material  made,  it  should 
be  just  flexible  enough  to  be 
ttcnl  readily  by  the  unaided 
flngcts.  Upon  one  end  of  the 
senp,  ^  piece  ot  thin  lealber  or  canvas  4  or  5  inches  long  and  3 


Fm.  lai. 


-Plnctr  apllnl  applied.    I>M«*1 


Pia.  it(  — Splint  applM. 
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^^Bches  wide  is  to  be  riveted  (Fig.  178)  in  OTxler  to  give  the  strip 
slsbilily  when  bandaged  to  the  forearm.  The  strip  is  then  shaped 
to  suit  the  curved  outline,  in 
which  position  the  fingers  should 
be  immobiiixcd  (Figs.  179,  180). 
The  splint  is  to  be  adjusted 
snugly  to  the  forearm,  so  thni  its 
cn<l  projects  slightly  beyond  the 
tip  of  the  finger,  and  fastened  by 
siripA  of  adhesive  plaster,  by  a 
roller  bandage,  or  by  a  light 
plaster>of-Paris  casing.  The  fin- 
ger, carrfuUy  wrapped  in  several 
thicknesses  of  gauite,  i*  then  ad- 
justed with  painstaking  care  to 

the  splint  in  such  a  manner  that  p„„  ,bj._l,«,^  ««ui«  dd™i.T 
ihedeformity,  if  any,  is  thoroughly  "'  ■"iidi*  flngw.  Vniisiiiiii  kiudp  of 
overcome,  and  longitudinal   and 

circular  strips  of  adhesive  plaster  are  applied  (Figs.  181,  i8a). 
(n  this  manner,  almo5t  complete  control  of  the  finger  ia  assured. 

When,  however,  the  lateral 
angular  deformity  is  pro- 
nounced (Figs.  183,  184),  some 
inodtficalion  of  iJie  apparatus 
may  be  necessary. 

Two  or  three  siri|»  of  jtinc 

or    copper   arc   tut    out    iH 

incites  long   aitd    H  inch  in 

width.     These  arc  bent  by  one 

vwl  ,ir<iund  the  splint,   IJtting 

it   snugly  but  yet  capable  of 

being   ;i1ipi)e<l    backward  and 

forward  along  the  s[)lint.    The 

free  end  is  left  wide  and  ts 

bent  up  to  give  llie  finger  lateral  support.    This  lateral  su^ijwv 

nmy  be  slipped  along  to  the  desited  pronl  aM  cftttWiiiNvj  twi^^ 

reels  the  dclorm;'t>-  (Fig.  185).  ^H 


4 


kin.  mt.— <-niihrd  luiid.     Lalelil  mieal" 
ddwMny  at  lilUt  eiwr.     iiltrut,} 
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Should  Iwo  or  more  fingers  be  broken,  several  strips  may  be 
used  side  by  side,  but  fastened  to  the  same  ^nge  of  leather  or 

canvas.  I'or  two  fingers,  a 
splint  of  double  vridlh  may  be 
I'lishionvd. 

Should  the  thumb  be 
lifokcn,  the  splint  may  be 
licaleil  and  bent  laterally  in 
Iiio[)cr  shape,  or  an  arm  may 
In-  riveted  to  the  ordinary 
sirip. 

If  the  fracture  or  disloca- 
lion  is  compound,  especially 
if  atlendcd   with   much   dis- 
placement and  difficulty  in  malnlaining  reduction,  Uie  fragment 
should  be  exiwscd  und  wired,  for  which  one  needs  only  a  small 


■ngultrity. 


Flu.  IM. — Suluimc  bonu   oi 

Driniiia.    {HviM.} 


tagtr.  Pic.   iB;. — Salarins  boou  <4  Gn|«i. 

Dniwing  (Btsn    through   wiih  enxlwt 
IlouIc.     (Ut/ut.) 


drill  or  awl,  a  fine  steel  crochcl-hook  and  chromicized  gut  (Figs. 
i86,  t&j).    Sudi  is  the  method  taught  by  Marsec. 
The  after-treatment  is  of  importance,    The  splint  will  be  re* 
quired  probably  for  two_ weeks  or  longer,  Wt  in  order  to  prevent 


r 
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stUIncn,  passive  motion  should  be  begun  at  the  end  of  the  first 
week  and  repeated  every  olbcr  day  at  first.  The  (ragmcnts  must  be 
held  in  pluce  during  (he  first  stances.  Under  this  trcntmeni,  the 
stiffness  and  soreness  wili  disajipear  [0)(ctlicr, 


FRACTURES  OF  THE  LOWER  EXTREMITY 

The  first  aid  in  these  cases  is  of  special  importance,  as  has  nlrtiady 
been  indicated.  Even  more  than  elsewhere  Uic  iirincipic  applies  that 
there  must  tte  absolutely  as  Utile  mo- 
tion  as  possible  in  order  that  the  pa- 
tient may  he  spared  i)ain  and  aug- 
mented shock;  that  the  deformity  may 
not  t>e  aggravated  and  the  [>ertostcum 
and  other  aoft  parts  lacerated;  and  that 
a  simple  fracture  may  not  be  converted 
into  a  compound  one  with  all  the  ad- 
ditional dangers  of  infeclion.  The 
method  of  lifting  a  patient  so  injured 
hiis  Already  been  described. 

There  are  certain  analumical  points 
useful  in  the  diagnosis  of  injuries  of 
ihe  kiwer  eKtremilies,  certain  land- 
Rtarks  that  must  be  kept  clearly  in 
mind;  (he  anterior  superior  iliac  spine, 
the  spine  of  the  pubcs,  (he  ischial 
luberosiiy,  the  great  trochanter,  the 
patella  and  comlyles  of  the  femur,  ihc 
luberostiks  and  crest  of  the  tibia,  the 
malleoli 

There  are  throe  lines  useful  in  men- 
suration: Remcml)er  thnl  ihc  line  pa.ss- 
ing  from  the  anierior-supcriot  spine  to 
the  ischial  tuberosity  overlies  the  apex  • 

of  the  great  trochanter.    'I"his  is  N^laion's  line.    Remember  ihaA 
the  line  droi>iicd  from  the  anterior-supctiot  sv>u\tt  vo  ^^vi.  wS-i^wii^ 
malleolus  touches   Uic  inner   border   ol    Hm  \ai.vSSa,  '^'v^,.  ^Sfe^* 


lom*  tilrtiDHr-  Palicm  lyui« 
on1h«back  lookeiS  Kt  tron)  ({.ovt, 
Taiiliaaodiipc.  tundt.  and  timbi 
ta  U  noted.     iStaUtr  ) 


TKACTURtS  or  TBE  EXTEEIUTIIS 

Remember  that  the  line  of  the  tibial  crest  prolonged  reaches  the 
second  toe. 

A  routine  metliod  tihould  be  practised  in  diagnosLi.  Iiis^pcction 
reveals  changes  in  posilion,  deformity  swcUing.  Manipulation  de- 
termines mobility,  loss  of  function  and  pain;  palpation  discovers 
changed  relations  in  bony  landmarkH  and  displacement  of  fragments; 
menxunilion,  shortening  and  deformity.  In  every  case  these  details 
of  examination  should  be  carried  out.  Shortening  is  determined  by 
two  lines  of  niea.suTement. 

If  the  injured  limb  is  shorter  than  liic  sound,  measuring  from  the 
anterior-supeiinr  spine  to  the  internal  malleolus,  there  is  a  fracture. 
Now  if  the  distance  from  the  top  of  the  trochanter  to  the  external 
malleoli  are  comi^arcd,  shorlening  proves  fracture  of  the  anatomical 
neck. 

Fraclxire  of  ihe  necic  is  indicated  also  by  clian|:e3  in  tlie  relation  of 
the  trochanter  to  N^laton's  line. 


rRACTL^B  OF  THE    UPPKK   END  Of   THE   FKHUR 


Fractures  of  Ihe  upper  end  of  the  femur  have  been  the  subject  of 
much  discus.<>ion,  and  various  forms  of  treatment  have  been  recom- 
mended for  imagined  clinical  and  anatomical  varieties.  At  Ihe 
present  time,  nearly  all  surgeons  are  of  the  ojiinion  that  tfaesc  le- 
sions may  be  grouped  under  two  heads,  impacted  and  non-impacied. 
Even  this  division  is  not  impnilant  for  diagnosis,  but  only  for 
prognosis,  since  impaction,  jirovided  it  is  not  broken  up,  oHcrs  lh« 
conditions  most  favorable  for  bony  union  (Fig.  189), 

Although  the  differential  diagnosis  is  usually  difficult,  somelimes 
im|)ussiblc,  yet  ihe  presence  of  a  fracture  of  some  kind  is  usually 
dctcimined  after  a  little  study.  A  severe  contusion  may  indeed  be 
mistaken  for  fracture,  but  ihh  is  not  a  serious  error.  On  the  other 
hand,  it  is  a  vcr>'  serious  error  to  mistake  and  treat  a  fracture  about 
the  hip  aa  a  contuiiion.  In  case  of  unre^olvable  doubt,  treat  the 
injury  as  a  fracture.    The  diagnosis  is  made  from  several  factors: 

(a)  Pain  U  a  symplum  upon  which  one  cannot  greatly  rely.     It  is 

more  constant  in  impacted  than  non-inipactcd  fracture  because  of 

Ibe  accom|>anying  bruises  of  the  soft  parts.    The  pain  is  aggra- 

ivted  by  pressure  over  the  hip.    Tenderness  and  especially  a 


full-    1 


^ 
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Pain  with  thick- 


ness in  Scarpa's  triangle  is  fiequciitly  observed. 
cning  of  the  troc)iiuiter  meinis  impuction. 

(b)  Lou  <ij  Junction  may  also  be  due  (o  conlusiun;  moreover,  the 
paliciit  may  be  able  to  walk  with  an  impacted  fracture,  so  ihal  this 


symptom  is  no  certain  criterion.    However,  the  pAticnl  it,  usually 
unable  even  to  draw  his  heel  upward. 

(c)  Ev€rswn  of  tht  fool  is  nearly  always  present  in  some  flm^ro;, 
but  is  more  frequently  indicative  of  tioi^\m'Ci&c\.«&  \>n».w  xtftxaiKV^A 
fracture,  and  is  due  to  the  weight  o(  the  Vunb. 
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Cd)  ShotUniHf;  ts  more  frequently  the  accompaoimcnt  of  im- 
pactvd  fnicture.  It  ^■^  (k-tinitely  delermined  by  comparing  with 
ihcHound  side,  mcaaunng  from  Ihc  anterior-superior  spine  to 
the  interna]  condyle  and  inlernaJ  mulleolus;  al£0  by  determining  tbc 
relation  of  tlic  trochanter  to  Nfilaton's  line  {Fig.  i88). 

(e)  CrepUation  h  proof  incontestable  but  rarely  available.  Unc 
should  make  no  eSort  to  elidt  tliis  symptom,  fearing  to  break  up 
impaction,  which  is  an  accident  much  to  be  dqilored,  according  to 
Che  usually  accepted  view. 

Senn  (Practical  Surgcrj-)  says  upon  this  point  that  it  is  better  to 
be  satisfied  with  the  probable  evidence  of  fracture.  If  the  surgeon 
in  his  anxiety  to  obtain  a  perfect  diagnosis  moves  the  limb  fredy 
in  all  directions,  he  overcomes  impacUon,  rupturing  the  cervical 
ligaments,  demonstrating  beyond  all  doubt  tbc  existence  of  the 
fracture  and  at  the  same  time  effectually  destroying  all  hope  of 
reunion.  As  Senn  suggests,  a  useless  limb  is  certainly  a  high  price 
to  pay  for  a  perfect  diagnosis. 

Age  is  an  imjiortant  feature  in  differential  diagnosis.  In  the  el- 
derly the  injury  is  more  likely  to  be  intra-capsular  with  or  with- 
out impiicliont  In  the  middle  age  extra-capsular,  impacted  frac- 
ture is  tbc  more  likely;  and  in  the  child  or  adolescent,  separation  of 
the  cpiphy*is  is  much  the  more  frec|uen(, 

Oflenlimcs  the  X-ray  alone  can  determine  tbc  lines  of  fracture, 
and  agiiin  it  will  often  unex[)ecte<lly  reveal  a  fracture  in  the  young 
in  whom  contusion  is  Ibc  favored  diagno&is. 

The  treatment  resolves  itself  into  two  lines  of  procedure,  de- 
pending upon  whether  or  not  the  fracture  is  impacted.  In  eilHer 
case  tbc  treatment  should  be  modified  by  the  age  and  constitution  of 
the  patient.  Confinement  on  the  back  may  be  fatal  in  the  aged, 
and  it  is  imperative  in  such  cases  to  give  the  patient  more  fiecdom. 
This  imperfect  immobilization  may  eventually  result  in  an  imperfect 
union,  but  one  must  be  consoled  by  the  reflection  that  a  fatal  attack 
of  hypostatic  pneumonia  may  ba\*e  been  prevented.  In  the  case 
of  the  aged,  therefore,  the  main  object  is  to  get  the  patient  on  his  feet 
as  soon  as  jiossible.  For  the  first  week  the  limb  should  be  fixed 
witli  sand-bags  and  massaged  daily.    After  that  a  plaster  spica  ex- 
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tending  halfway  to  the  knee  may  be  applied  and  the  patient  per- 
mitted to  gel  about  with  cTutcbe«. 

In  the  caitC  of  utuUilurbed  impaclion  in  aduiti,  the  treatment  is 
of  the  simplest  form.  The  patient  is  placed  on  a  smooth  mattress, 
the  limb  sujiporled  by  sand-bags  or  perhaps  light  extension  applied, 
and  systematic  massage  early  instituted.  Union  may  occur  with 
no  treatment  at  ali.  I  recall  the  case  of  a  man  of  ^xty  who  fell  in 
the  street  with  what  was  supposed  to  be  an  apoplectic  stroke.  He 
was  carried  lo  his  hume  to  die  but  it  was  soon  discovered  that  the 
conditions  were  not  so  serious  but  it  was  still  supposed  that  he  was 
tMralyzcd  in  one  Irg.  Aflcr  two  months  in  )>c<]  he  was  able  to  get 
about  with  crutches  but  he  liad  a  vcr>-  painful  hip.  A  year  later 
he  was  still  on  crutches  and  wa  brought  to  the  hospital  for  ejiamina- 
tion  and  the  X-ray  showed  that  he  had  suScred  an  impacted  frac- 
ture of  aggravated  form.  He  had  marked  eversion  and  shorlening 
but  a  firm  union.  Now  a  year  later  he  still  walks  lame  but  without 
the  aid  of  a  csne. 

Union  with  deformity  and  large  loss  uf  function  may  be  secured 
by  dung  tittle  or  ttothing. 

Reslontlion  of  fumlion   implies   ri-^toiation  of  form  and   this 
accomplished  by  breaking  up  the  impaction,  abducting  the  limb     ^1 
and  fixing  it  with  a  plaster  spica.  ^H 

Whitman  has  formulated  a  technic:  Unless  the  condition  of  the 
(tatient  forbids,  he  proceeds  gently  to  break  up  the  impaclion 
under  anesthesia.  The  limb  is  reduced  by  extension  and  gradual 
abduction  to  an  angle  of  forty-five  degrees,  in  the  meantime  sup- 
porting llie  u|)per  end  of  Ihe  femur  and  rotating  the  leg  inward. 

In  this  position,  the  limb  is  well  covered  wilh  cotton  batting,  all 
the  bony  points  esjieciiLlly  well  protected  and  a  flannel  bandage 
smoothly  applied.  A  piaster  tjMt  h  now  applied  extending  from 
the  lower  ribs  to,  and  including,  the  foot.  The  plaster  fits  the  pelvis 
snugly  and  is  molded  dose  to  tlie  trochanter  and  posterior  aspect 
of  the  joint.  It  is  also  molded  to  the  putdia  and  condyles,  and  to 
Ihe  foot  to  prevent  rotation.  Thiii  dreuing  permits  the  patient 
to  rise  up  in  bed  without  much  discomfort. 

The  advantage  of  abduction  i»  Uial  it  ma,!tc»  V\\t  ca-VK^^^*-  >*.vsk. 
and  thus  aligns  the  di^tUctd  fragmenU;  lYial  vt.  d:««t\*  >^*  wA*k» 


H 
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of  the  outer  (nigment  lowurd  that  ol  the  hiner;  that  It  relaxes  the 
muscles  that  produce  distortion  by  tlieir  traction;  that  it  apposes 
the  trochanter  to  the  side  of  the  pelvis  and  thus  checks  upward 
displacement.  Repair  in  these  fractures  is  hIow  and  can  hardly  be 
completed  within  a  ycai;  thus  prolonged  after-treatment  is  neo 
essary  to  restoration  of  (unction  (J.  A   M.  A  ,  Feb.  lo,  n;o<)). 


I 


Via.  lOQL — Kan-inipKt*<l  Incton  el  tbe  BiiAtoiniol  atek  of  Vbt  lemvi',  m>  caUtd 
iairaeitpinlBr  tiaclar*. 
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If  the  case  is  one  of  non-irnpaciioH  (Fig.  190)  with  much  shorteninf; 

and  the  condition  of  tJie  patient  will  admit  Senn  advises  reduction 

followed  by  prolonged  immobilization  in  plaster  extending  from  the 

^rsJst  to  the  toea  aad  which  is  fencsUalcd  over  the  ijochanta  for  the 
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putpose  of  applying  lateral  pressure.  The  lateral  i>re»!Uire  lie  regards 
as  etMDtJal  to  good  union.  But  the  piaster  cast  is  difficuU  to  iipply. 
It  is  neceiaary  tliat  tliere  be  some  »ort  of  pelvjs  support  and  strong 
traction  must  be  continued  until  the  plaster  is  hard. 

The  limb  and  trunk  are  encased  in  glazed  cotton  or  what  is  mucli 
bettiT  drawers  of  stockinet.  Three  layers  of  plaster  roller  are 
run  on  from  the  thorax  to  the  toes,  'llic  plaster  splint  is  then 
molded  to  the  outer  side  of  tlie  limb,  pelvis,  and  trunk,  and  fresh 
layers  of  the  roller  applied.  The  plaster  is  molded  very  carefully 
to  the  bony  points  a-s  by  tliis  means  Uie  ilressing  secures  an  effective 
grip.  The  plaster  splint  consists  of  ten  or  twelve  layers  of  irino- 
line,  cut  in  two  sections,  the  fir^t  extends  from  ihe  thorax  down  to 
the  toes  along  the  outer  side  and  cut  to  a  pattern  which  covers  half 
ihe  limb,  the  second  section  is  wide  enough  to  extend  from  the 
trocliunter  to  the  level  of  the  cnwform  and  long  enough  to  reach 
iwo-tbirds  about  the  body.  It  is  fastened  to  the  first  section  Id 
the  manner  of  a  cross. 

PRACTUKE  or  THE  SHAFT  OF  THE  VEUtlK 

Tn  this  fracture  llie  lower  fragment  is  nearly  always  (iisplaced 
forward  and  liackward.  If  the  fracture  has  been  produced  by  di- 
rect force,  it  may  be  transverse,  but  this  is  the  exception.  The 
dtagnosis  ia  simple:  shortening,  cvcrsion,  loss  of  function. 

Manipulation  is  uimeccssary  and  decidedly  to  be  avoided,  not 
only  that  the  patient  may  be  spared  the  pain,  but  also  that  the 
trauma  may  not  be  ag^ravateit,  llie  periosteum  torn,  the  muscles 
bruised,  the  vessels  injured. 

RtdtutioH.—'VYia  must  not  be  begun  till  all  the  dressings  are 
quite  ready.  General  anesthesia.  One  assistant  grasps  the  thigh 
willi  both  hands  near  the  peJvis;  the  other  assislant,  the  foot  and 
lower  third  of  the  leg.  As  they  make  Uaction  and  countcr-tiac- 
tioo  the  surgeon  nmnipulatea  the  fragments.  The  traction  must 
be  prolonged  as  these  strong  muscles  relax  only  gradually. 

When  the  fracture  is  quite  oblique  and  the  pointed  extremities 
are  caught  in  the  soft  parts,  a  little  patience  will  be  required  to  fcc« 
the  fragments.    To  effect  this,  slight  rotation  an.4  owSk\wO\«a.  to»s\ 
be  adde<l  lo  extension  and  abduction. 
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How  will  one  know  that  reduction  is  complete? 

(i)  These  points  must  exactly  correspond  when  the  two  ]tm1«  ar" 
placed  side  bj-  side:  the  upper  border  of  the  two  palclls,  the  lower 
border  of  the  two  internal  malleoli,  tlie  two  sole*. 

(3)  The  limbs  must  be  the  same  length  by  measurement  from 
tlie  anterior-superior  ilka  »pinc  to  the  inner  malleolus. 

(3)  The  line  dropped  from  the  iliac  spine  to  the  malleolus  must 
touch  the  inner  border  of  the  palellie. 

Dressing.— Many  forms  of  splints  arc  descri1>cd;  many  of  them 
complex;  all  effective  in  some  degree.  Whatever  the  form  employed, 
the  limb  must  be  frequently  measured  and  the  patient's  general  con- 
dition kept  under  close  watch.  Scuddui  highly  recommends  a 
modilicd  Buck's  extension.  Many  are  more  successful  with  the 
plaster  cast. 

Lejar  recommends,  as  the  simplest  in  emer^ncy  practice,  the 
dressing  of  TUlaux.  From  a  roll  of  adhesive  plaster  arc  cut  eight  or 
nine  strips  ij-^  inches  wide,  and  long  enough  to  extend  from  tJtc 
level  of  fracture  down  the  side  of  llic  limb,  over  the  sole  of  the 
foot  after  the  manner  of  a  stirnip,  and  up  the  oppo^te  side  of  lh« 
leg  to  the  level  of  the  fracture. 

Begin  by  applying  one  of  Lbc  strip«  in  the  direction  indicated, 
Next  slip  a  strip  transversely  under  the  thigh,  another  under  the  calf, 
and  a  third  under  the  ankle,  and  make  one  circular  turn  of  each. 
Next  apply  a.  second  longitudinal  strip  slightly  overlapping  the  first ; 
follow  with  another  turn  of  each  circular  strip,  and  so  on.  In  this 
manner  the  suips  are  given  a  tirm  attachment. 

Every  point  of  contact  of  the  adhesive  must  be  perfectly  smooth. 
Every  longitudinal  strip  must  extend  the  same  distance  as  its  fellows 
below  the  sole  in  order  that  the  extension  weight  shall  make  uniform 
traction  on  all  the  components  of  the  stirrup. 

A  cord  is  fastened  to  the  slirnip,  passed  through  a  pulley  at  the 
foot  of  the  bed  and  a  weight  of  5  or  10  pounds  attached.  If  a 
pulley  is  not  obtainable,  a  hole  can  be  cut  in  the  foot  of  the  bed  if  il 
is  wooden;  or  the  cord  may  work  over  broom  handle  attached  to  an 
iron  bedstead.  The  weight  must  be  increased  in  the  case  of  the 
muscular  or  in  the  case  of  a  very  oblifjue  fracture. 
A  case  K-i/yj//ustratelhedifRcuLtie3w\uchmay  attend  reduction  in 
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these  cases  of  Iracturc  of  middle  of  the  shaft.  A  young  man  caught 
and  crushed  under  a  falling  load  of  tclcgiapb  poles  was  brought  to  the 
City  Hoapital  in  full  sbocic  It  scarcely  seemed  possible  for  him  to 
survive.  Il  seemed  certain  that  he  must  have  had  grave  internal 
injuries  though  there  was  no  direct  evidence  to  that  cScct.  The 
shock  gradually  subsided  and  no  further  evidence  of  visceral  compli- 


;  .-  ii.Li-iTjFr  uf  Ihe  i<mut. 


catkm  nrtHlng,  attention  w-as  directed  to  his  fractured  femur,  which 
was  broken  about  the  middle.  Efforts  at  reduction  were  painless 
hut  wholly  iitelTeclual  in  securing  a  coajitation.  Continuous  exten- 
sion was  applied  but  after  two  da>'s  an  X-rayexaroination showed  the 
fragments  still  separatee)  an<l  overlap])ing. 

Later  an  open  operation  found  the  broken  enda  interlocked  with 
muscular  liwue.     With  some  effort  ihi-y  were  freed,  coaplccl  wA 
plated.     Some  suppuration  delayed  tcv)ait,\>\iL\  \\fc  ^wa^-j  ■nsca.NWt'i. 
with  a  good  limb. 


wtjartas  or 
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^K  Tbcse  dkfivc  thcti  inport&acc  hMB  the  tuequracy  with 
Vke  bigincQt»  mvolvc  the  kaec-jiMBt « the  Knxtntcs  in  the  popliteal 
^{■■•-'v^  uA  from  tbc  dfindtr  «i  -  ■■■!*■  "nc  O(i^>tation.     Both 
I^CM  cbanctcrittks  dcpead  iipoa  Oe  ofafiqa^  of  tbe  Enctun  wbkb 
«wlly  extoKb  {ro«  bduad  dowa^wd  aad  (onmd  (F^.  191 
Tbc  conplkatiaia  mint  be  tnaicd  on  feamd  pripqjtes. 

1^  fizslim  my  be  any  of  ite  bubs  jmt  destxifaed  for  fno 
tVRS  «f  the  shaft.    Id  tlias  cue  as  m  aay  ray  obBque  fraci 
B™on  of  kocc  aod  hip  seem  spccialy  iaifaurt 
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HHimiflUH  apfMiatw  trcurct  as  dbocot  "^'ntioii,  rffmbinf^ 
OB  «(  tW  tup  ud  kate  and  panils  the  paticoi  to  Mt  up. 
D<>"aey,  <<  Gainesvfllc,  Ga.,  Us  tboa^  oat  a  dern  vbkit  involves 
>^  sane  pnodpks  as  the  HcaMqata  appaiattn  bat  is  stmpter  In 
■W*"*w*.    A»  OowDnr  rcBarki  (AncnaA  Joor.  S«q|.,  March, 

ilijl'hr  itiiiiiamiiaii  i il iln  ^iiiiin  ultXii  E L, 

Hn^Ria  (Fif.  iqj),  or  Ckbot  appantu;  the  iifc^jija  irf  tbc 
HMitM;  tbe  jEiafc'w  of  ptattu  «f  Fwi&.  This  e  accom* 
hyaKamel  a  doubte  aaril*'  vteaui-a(-Pacw  s|Jinu 


TREATUEFTT  OF  FSACTUSRS  OF  THE  TDIGH 

The  mode  of  application  (briefly)  is  this;  Secure  counter-traction 
l>y  a  imdded  sheet  {Ktssctl  between  llie  lejts  and  brought  well  up 
against  the  perineum;  traction,  by  (gasping  the  leg  above  tho  ankle 
with  one  hand,  under  the  knee  with  the  other.  A  plaster  cast  is 
applied  from  the  toes  to  just  above  the  knee,  which  is  wcU  flexed. 
Now  secure  coaptation. 

Xext  apply  tlie  second  section  of  the  cast,  beginning  at  tlie  upper 
border  of  the  first  and  carrying  the  roller  in  the  ordinar)-  manner 
up  to  the  enuform,  all  the  while  maintaining  the  traction  with  hip 
well  flexed.  Strengthen  the  outer  side  of  the  cast  at  the  hip-joint 
by  up-and-down  folds  of  the  roller  or  by  metal  splints.  Split  tlie 
splint  if  constriction  is  feared. 

APTER-TREATUENT  OP  PRACTORE  OF  THf.  PEUUH 

Whatever  Uie  form  of  treatment,  union  will  scarcely  ever  occur 
short  of  six  or  seven  weeks.  Whether  union  has  occurred  or  not 
ci»n  he  determined  by  manipulation  of  the  fragments,  and  if  they 
arc  well  iixcd  the  patient  should  be  encouraged  to  use  his  crutches, 
but  he  should  not  be  permitted  to  bear  his  weight  on  the  injured  leg 
sliort  of  three  months.  And  even  then  only  if  he  can  lift  his  leg 
without  pain,  if  the  callus  is  rounded,  and  of  moderate  volume,  and 
if  pressure  does  not  produce  pain. 

Attention  should  he  given  ihe  selection  of  the  crutches  which 
should  just  reach  to  tJic  a.\illa  and  the  cross  piece  for  the  hand  should 
not  be  too  low  lest  undue  prcs^^tire  fall  on  the  musculo-splral  nerve. 
The  edema,  usually  moderate,  disappears  with  increased  use  and 
likewise  the  muscuhir  atrophy. 

The  knee,  nearly  always  stiffened,  gradually  regains  its  move* 
mcnts.  Shortening  in  some  degree  is  inevitable  but  in  a  general  way 
it  may  he  said  Uiat  in  the  course  of  time  the  functional  cure  is 
complete. 

PRACTDRES  OP  THE  FEUUR  IN  CHILDREN 

Fncttures  of  the  shaft  present  nolliing  special  in  Ihe  matter  of 
diagnosis. 

The  treatment  of  choice  is  the  plaster  s[iica  much  ^no\«  ^a£'\'^ 
applied  than  in  the  case  of  adults,    ll  musl  V«  tooVAcA  ta.t«A\Kv.">j  w^ 
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Special  precautions  must  be  taken  to  strengthen  th«  cast  in  the 
region  of  the  groin. 

The  cast  may  be  left  off  after  a  month.  In  tbc  caw  of  the  nev- 
horn  Uie  best  treatment  is  by  vertical  extension.  In  this  portion  the 
infant  can  be  easily  kept  clean  which  is  llie  most  important  part  of 
the  Irealmeiit.  The  fracture  in  the  great  majority  of  cases  involves 
the  upper  third  and  requires  much  more  force  to  effect  a  reduction 
than  might  be  expected. 

The  vertical  extension  is  accomplished  by  applying  adhesive  plaster 
to  both  limb:*  in  »uch  manner  as  to  make  a  small  stirrup  for  either 
foot  to  which  cords  arc  allachcd  and  parsed  through  puUc}-3and 
fastened  to  the  croas  bar  over  the  bed.  A  weight  suflicieni  to  keep 
the  legs  straight  in  the  vertical  position  is  applied. 

A  very  light  pUi^ter  roller  tncaaes  the  injured  limb  and  which 
need  not  be  changed  till  union  is  fairly  firm  which  will  usually  be 
within  two  weeks  (Fig.  193). 

Judet  jiarlicularly  recommends,  in  these  cases,  treatment  in  the 
horizontal  position  without  extension,  using  for  fixation  a  gutta- 
percha splint.  The  splint  is  cut  out  of  a  sheet  of  gutta-percha  at 
lea.1t  6  mm.  thick  the  upper  pari  wide  enough  to  encircle  Iwo-thirda 
of  the  trunk  from  the  nates  to  the  lower  ribs. 

The  lower  portion  is  as  long  as  the  limb  and  so 
tapered  as  to  cover  two-thirds  of  the  circumference 
of  the  entire  limb  forming  in  other  words  a  posterior 
splint. 

This  gutta-percha  splint  Is  next  soaked  in  hot 
water  and  when  soft  is  molded  to  fit  the  trunk  and 
thigh  and  leg  posteriorly,  next  dipped  in  cold  water 
and  when  hardened  is  lined  with  abfturbent  cotton 
and,  when  the  fracture  is  reduced,  this  splint  is  ap- 
plied and  held  on  with  a  roller  bandage.  A  splint 
similarly  molded  to  the  anterior  part  of  tliigh  may 
be  added.  This  dres<.ing  may  be  removed  every  day 
when  the  infant  has  his  bath,  uking  care  to  supjKirt 
the  limb  in  the  interval. 
Sefaralion  ojike  epiphysis  of  the  lower  end  of  the  femur  is  another 
/a/aiy-  trhich  must  not  be  forgotten  (Fig.  194). 


^Ml 
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SEPARATIOK  OP  TOE  EPIPHYSIS 


I  A  youth  ol  wxlMn  wiis  brought  to  the  City  Hospital  for  an  ampu- 
talton  of  the  Uiigh.  He  had  a  greatly  swollen  and  pai:iiii1  knoe,  of 
long  duration  and  upon  which  a  great  variety  of  treatment  had  been 
applied  on  various  hypotheses.    A  careful  manual  and  X-iay  ex. 


Pw.  n>4- — ScpmliiMi  of  apiphTiii  of  lower  end  ol  fimur;  btloir  u  ihowu  tli« 

•fdphXiM  o(  th*  tibU  in  it*  nonul  nlatioD.  i 

aminatiun  dtve!o[>cd  the  presence  of  a  bony  mass  projecting  into 
the  popliteal  space  from  the  inner  side  of  the  knee  and  the  |>aiella 
lay  upon  tlie  outer  aspect  of  the  limb. 
I        Tte  conditions  manifestly  insured  a  pemaaT\«u\\"9  i«M^ts&  \\a>a.    . 


THAcrvttrs  op  the  extkkmities 


There  was  a  history  of  a  (all  from  a  bicycle  with  injury  to  the  knee, 
supposed  to  be  a  bruise.  Mcvcrthclcss  lie  bad  never  born  h<»  weight 
on  Uie  limb  from  that  time. 

A  diagnosis  of  separation  and  di^Uccment  of  the  epi]>h>-»i8 
was  made  and  operation  advised.  A  semilunar  incision  below 
the  patella,  followed  by  section  of  its  tendon,  exposed  the  joint  and 
revealed  the  epiphysis  united  to  tlic  sliaft  in  a  distorted  position 
The  spongy  tissue  was  e&»ly  divided,  ihc  fibrous  connections 
loosened,  ihe  raw  surfaces  of  hone  trimmed  and  the  condylar  end 
brought  back  into  something  like  its  normal  [wsition,  an<t  wired. 

The  patella  was  with  some  dilTiculty  shifted  into  its  proper  groove 
and  the  tendon  reunited.  The  limb  was  fixed  in  plaster  and  after 
three  weeks  passive  motion  was  begun.  Now  six  montlis  after  the 
operation  the  outlines  of  the  knee  arc  practically  normal,  there  is 
slight  motion  and  the  [Mitient  walks  easily  with  only  the  help  of  a 
cane. 

Usually  the  condyles  are  displaced  forward  and  laterally  and  the 
shaft  projects  toward  the  popliteal  space.  The  change  !n  the 
landmarks,  the  great  swelling  about  the  joint,  the  deviation  in  Ihe 
axis  of  the  limb  is  sufficient  for  a  diagnosis.  The  ireaUnent  consists 
in  replacement  by  strong  traction  with  manipulation  of  the  fragments 
under  anesthesia,  followed  by  fixation  in  plaster. 

Sometimes  forced  flexion  as  in  the  case  of  the  elbow  will  succeed 
and  after  two  weeks  extension  must  l>e  begun. 

rinally  a  few  cases  will  re^st  rcdtKtion  and  will  require  immediate 
0[>eration. 

rilACTUKE   OF   THE   PATELLA 

Fractures  of  the  patella  are  comparable  with  those  of  the  ole- 
cranon. They  may  be  transverse,  such  arc  usually  fractures  result- 
ing from  indirect  force;  or  they  may  be  vertical,  or  oblique,  or 
multiple  (Figs,  195,  196). 

There  arc  two  obstacles  to  osseous  reunion:  the  action  of  the 
(|uadriceps  extensor  and  the  intervention  of  the  patellar  fascias,  pre- 
venting exact  coaptation.  In  Sfwte  of  tlieae  unfavorable  circum- 
stances, there  is  generally  some  form  of  fibrous  reunion  unless  tlie 
I/agmea\SAi6  very  widely  separated  (Fig.  197). 
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The  treatment  of  the  present  time  is  by  one  ot  two  methods — mas- 
sage or  suture.    U  the  fracture  ia  transverse,  with  very  little  sepaia> 


lun  o(  patent.     iUoatUm.) 


Ph.  lvA.~ComniInBUd     (ite- 
tun  cf  paMlla.    lUmiHI*^ 


Uon,  and  the  conditions  nre  not  favorable  for  an  aseptic  operalion, 
massage  may  be  expected  to  give  a  good  functional  result.    It  the 
separation  is  cotuiderable,  maesnge 
will  still  gi\-e  a  better  result  than 
any  splints. 

In  any  case  suturing  is  the  ideal 
form,  allhough  the  ideal  cannot 
always  bo  atuined.  Again,  cverj- 
compound  (ructure  should  be  im- 
mediately sutured.  J.  H.  Ford, 
whfise  experience  with  these  frac- 
tures has  been  large,  describes  his 
method  of  proci-durc  in  ordinary 
fracture  (Ind.  Medical  Jour.,  July, 
1907). 

In  the  nan-operalive  cases  he  be- 
^ns  by  elevating  the  limb  for  sev- 
eral day»  to  relax  the  tiuadriceps. 
If  there  is  effusion  lie  bandages 
lightly  with  n  Hannel  roller,  or  if 
the  hemarthrosis  is  marked,  a  firm 
constrictioa  is  practiced  or  icC'bags 
iqiplied. 

As  SOOB  as  the  acute  symptoms 
have  subsided,  which  is  after  three  to  five  days,  nuASMl.tt^^'t^'^'^* 
tutcd  and  daily  appliwi.     Begin  with  genvAe  totxAxxOicKv  (A  "^^ 


Ebemriiit  Mpmtioa  (4  trvRMB  I*  Mid  die 
fMin  o(  tU  (jnuvial  uc.     (Jtr»Ufii.V 
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joint  with  the  band;!  by  an  upward  moventent,  and  ending  with 
more  vigorous  pressure  of  Uic  sides  of  the  patella  and  the  joint.  In 
the  intervals  the  limb  should  be  nudntained  on  a  posterior  ^lint. 
After  fron\  four  to  six  weeks  of  this  treatment,  he  immobilizes  lh« 
joint  in  a  plaster  cast,  prefciiibty  for  two  weeks  more,  and  subse- 
quently, he  recommends  a  morning;  and  evening  massage  and 
flannel  bandaging  until  the  functions  are  practically  restored. 


I 


Fte.  i««,— SbIot*  of  pkUlla.     M*iho4  of  dt<iina«  aad  r^i^lne  luturM.    (L^if^ 

The  operatht  treatment  is  not  simple,  yet  by  no  means  beyond 
the  skill  of  anyone  who  knows  how  to  secure  asepsis  and  lo  apply 
a  bone  suture.  Begin  with  a  semilunar  ind»on,  concave  upward, 
well  below  the  line  of  fracture  and  reaching  to  either  border  of  the 
patella.  Rai;ie  the  cutaneous  flap  and  expose  the  patella.  The  artic- 
ulatioa  is  carefully  wiped  out  and  freed  of  all  fragmenu  and  dots. 


PRACTUKES  OP  THE  PATEUA 


283 


Fixing  the  upper  fragment  by  appropriate  forc«pa,  two  slight  in- 
cisions lire  mAde  in  the  periosteum  at  the  points  where  the  drill  is 
expected  to  enler.  Two  tunnels  are  now  drilled  from  ahove,  emerg- 
ing on  lh«  iwx  of  the  fracture  well  outside  the  line  of  the  cartilage. 
Tlie  sutures  are  drawn  through  tlic^e  o|>ening»  and  the  proccas^ig 
repeated  in  the  lower  fragment,  but  great  care  must  be  used  in  se- 
curing a  corresiiondence  witJithe  first  two  drill  holesorthe  coapta- 
tion will  be  imperfect  (l-'ig.  19S).  By  traction  on  tbcsuturcs  the  frag- 
ments are  brought  together,  and  great  care  is  necessary  to  avwd 


■■.■.-■/ 

,  PKi.  t99. — Sotcn  el  pklclU.     Coinp4eUiul  IVpiii 


ir  0(   pBTlMleum 
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including  shreds  of  fasciii.  Tlie  iu(ure»  are  tied,  twisted  firmly,  and 
pnwed  down  upon  the  bone.  The  periosteum  and  fibrous  coverings 
are  next  sutured  with  catgut  (Fig.  199). 

Ford  prefers  not  to  wire,  but,  after  approximation,  sutures  the 
lateral  fascia  with  No.  3  forty-day  chromicizcd  catgut  and  the 
aponcurosi«  in  front  with  No.  1.     A  No.  i  forty-day  suture,  t8  inches 
long,  is  then  threaded  on  a  strong,  half-curved  ncft>.\W  >N\Ad\  >%  «ev- 
tcred  Into  the  aponeurosis  Just  above  and  on  &  Wnt  "«\\V  'Cc*  'sa.vsx    . 
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edge  of  Uie  patella  and  follows  the  upper  l>ord«r  of  the  patella  to  the 
inner  side  where  it  emerges;  is  re-entered  and  carried  down  the  inner 
»ide;  again  around  ihc  lower  fragment,  passing  through  the  ligamen- 
tum  patella  and  cmcrgmg  at  its  outer  border.  This  retention  suture 
is  now  tied  tightly  »l  this  last  point  of  emergence  (Fig.  3oo).  The 
akin  wound  is  next  repaired  without  drainage.  The  litnb  is  subse- 
quently immobilized  for  two  weeks  when  massage  is  to  be  begun. 
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yiQ>  too, — Praclara  a!  jwt«IU.     Circular  raturVi.     Itato-) 


Ford  lays  dowa  thee  rules  respecting  the  treatment  of  simple 
transverse  fracture: 

(i)  Operative  treatment  should  never  be  undertaken  except  under 
the  best  conditions  for  maintaining  asepsis. 

(3)  Even  under  aseptic  conditions  not  every  case  lihould  l>c  oper- 
ated on,  but  only  those  in  which  the  separation  is  at  least  M 
inch  and  the  "reserve  extension  apparatus"  is  compromised  by 
lateral  tears. 

(3)  Operative  treatment  (ullilU  all  the  indications  in  a  de 
which  the  non-tq)crativc  treatment  tan  only  partially  achieve. 

(4)  Early  massage  favors  complete  restoration  of  function  and 
should  be  used  in  all  cases. 


FRACTURES  OP  TIBIA  ANO  PIBDLA 


(5)  In  Operative  treatment  open  artfarotomy  should  be  practised. 
(6}  Absorbnblr  suture  nuttetiul  itpplifd  only  to  the  soft  parts  U 
laUiTicicnt  in  ncarlj'  every  case. 
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I-RACTURES  OF  THE  tEG 


Fractures  of  the  leg  jwcsent  niiiny  v.triationi«,  but  the  prognosis 
and  the  dilTicultiea  of  treatment  depend  chiefly  upon  whether  the 
fracture  is  transverse  or  oblique.     TI  transverse  there  is  usually 


Pn.  M«.— •LonflitiulRiU  frutun  el  tlhia  ud  obliqna  fnelur*  d  fiboU. 

slight  di&placemcnt,  ea.<iily  reduced  and  easily  maintained;  U  oblique 
there  may  be  much  displacement  wluch  is  difficult  to  reduce  and  hold, 
and  often  results  in  much  loss  of  function. 

Transverse  fractures  more  commonly  arc  due  lo  »Jii*<A  \w*  »»&. 
the  lesioa  correspondbi  to  ihe  application  oi  lorct.    0\iVvq^^\^»k.Vk** 


TRACTUltES  OP  TUB  KXTKEUTIES 


are  more  ccHnmonly  due  to  indirect  force  and  the  two  bones  give  way 
At  their  point  of  least  resistance,  which  in  the  case  of  the  tibia  is  at 
the  junction  of  th<:  middle  and  lower  third;  in  the  cax  of  the  fibula 
in  the  upper  third.  In  general,  disptacrnient  is  aln-ays  favored  if 
both  bones  are  fractured  ^Fig.  3oi). 

7'fie  diagnosis  of  these  injuries  usually  oBkts  but  little  difficult- 
The  deformity,  loss  of  function,  pain  and  crepitus,  and  preternatural 


-ayl 


i'H^  joi'-iPtttcKuiv  at  m-r^rt  rn'!  '^J  vipj;j.  mi-oli-ift^  the  jr^jiL^ 


nobDity  le«ve  but  little  doubt  except  when  the  injury  b  at  the  upper 
end,  and  where  the  joint  may  be  involved  (Fig.  lOi),  or  when  the 
fibula  alone  is  fractured.  A  useful  lest  for  fracture  of  the  ftbula  is 
compression  ot  the  two  bones  some  distance  from  the  suspected 
site;  the  pain  occurs  not  at  tlie  point  of  pressure  but  at  Uie  point 
ot  fracture. 

If  there  is  great  displacement  of  the  fragments  the  deformity  is 
pjvoouoced,  the  loot  tums  to  the  outside,  the  fragments  may  be 
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fell  pcojecting  under  the  skin  which  soon  becomes  greutly  discoloicd 
and  o{ti-n  covered  with  blebs. 

JtediKtion.—Tlit  a.^^is^am  grasps  Uie  leg  at  Uie  knee,  ihe  iurgeon 
grasps  the  foot  with  one  hand  and  the  heel  with  the  other;  or  two 
assiatants  may  make  the  necessary  traction  white  the  surgeon  nian- 
ipniatcs  the  fragmenu. 

What  is  the  test  of  good  coaptation?  The  crest  of  the  Ubia  forms 
a  continuous  line  without  projections  or 
tki)re3^ons.  Thb  line  prolonged  strikes 
the  first  metacarpal  space.  The  internal 
surface  of  the  tibia  is  smoolh  and  uniform. 
With  the  foot  at  a  right  angle,  a  Itni.' 
dropped  from  the  anterior-superior  ili<t< 
spine  to  the  inner  border  of  ihe  great  toe 
touches  the  inner  border  of  thL-  t>inella. 


J 


Pio.  taj. — Clalb  («t  lo  £t  Iho  limb  anil  »<i(cbcd  at  iht  ankle  in  order  to  be  more  ouily 
■djiaMd  lo  ttM  malleoli  when  it  i*  tokked  *ith  pUtMr.     U^ai.) 

The  reduction  is  by  no  means  so  simple  as  it  seems  and  even  when 
eanly  accomplished  may  be'difiicull  to  maiiit;iin  while  llie  dressing 
is  applied.  A  maneuver  which  often  succeeds  without  Ihe  use  of 
great  force  is  that  which  h  practiced  in  the  ojicn  operation.  The 
limb  is  flexed  at  the  line  of  fracture  and  the  two  fragments  brought 
into  contact  along  the  line  of  their  lower  borders.  This  affords  a 
leverage  when  traction  is  applied.  Coincident  with  Uaction  the 
limb  gradually  straightens  and  tiie  lower  [lagmcnV  dAu-v w  vv.'u^'k  v^ 
the  upper. 


L 
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Drrsiing. — Thb  will  vary  somewhat,  depending  upon  liie  situation 
iind  Icorfcncy  to  displacement.  In  iJie  simple  case  of  fracture  of  the 
shaft  of  the  tibiu,  following  ibc  counsel  of  Stimvon,  it  ut  best  to  put 
the  patient  to  bed  with  the  Umb  in  »  Volkmanu  splint  for  about  a 
week  until  the  swelling  has  subsided,  and  then  to  encase  it  in  plaster 
of  Paris,  linmediale  application  of  the  plaster  of  Paris  is  objec- 
tionable because  it  cannot  be  determined  from  the  first  whether  the 


^^|ll^lc  npi>1iivi  hai  At4d  ttilh  rtAiet  pl.^ 


^\:'.c  jiihiiiicr  lhI 


swelling  will  increase  or  diminisb.  The  two  dreasing»  may  be  com- 
bined by  applying  a  plaster  splint  from  the  first,  and  thb  we  prefer. 
Lejars  describes  the  con!>truction  of  such  a  Kpliat.  He  measures 
from  the  middle  of  the  thigh  down  to  the  heel  and  up  the  sole  to  the 
toes,  and  this  will  be  the  length  of  the  sixteen  layers  of  crinoline  from 
which  the  splint  is  to  be  made.  Take  the  circumference  of  ihe  tliigh, 
the  knee,  the  middle  of  the  leg,  the  ankle,  and  Ifcinsfcr  ihc  measures 
to  the  crinolioe  wbicb  vw  cut  wide  enough  in  the  first  place  to  eo- 


1 


circle 
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circle  tbe  thigh.  Connect  Ihc  ends  of  these  ctosi  tneasuremcnti  with 
a  chalk  tine  ant)  in  this  manner  one  forms  a  rough  outline  of  the  limb, 
nnil  the  l>»n<lage  in  cut  accordingly.  Some  prefer  to  apply  the  mate- 
rial to  the  sound  limb  and  mark  it  off  id  thai  way. 

Opposite  the  ankle  a  notdi 
should  be  cut  in  the  dressiof;, 
running  toward  Ihe  heel,  thai 
the  dressini;  may  be  more 
readily  fitted  (Fig.  10^).  This 
is  soaked  with  liquid  plaster 
and  applied  while  the  exleni^on 
and  counterextenMon  are  main- 
tained and  the  foot  fixed  at  a 
rijthl  attfile.  This  tension  must 
nut  be  relaxed  until  the  plaster 
hiu  hanlened.  The  dressing  h 
completed  by  applying  a  roller 
bandage  (Fig.  jck*). 

While  tlie  plaster  is  harden- 
ing it  is  necc$iary  to  lest  ihi- 
reduction  by  the  measurements 
indicat^  and  to  readjust  ilie 
alignment,  the  assistant  niu.sl 
be  warned  not  to  carry  the  fool 
forward  in  making  traction  le.'il 
angulation  occur. 

The  plaster  must  be  well 
molded  about  the  knee  and  the 
ankle  in  order  that  shortening 
may  not  recur. 

Obliqu*  fra<luret  (Fig.  105),  hard  to  hold,  are  likely  to  be  near 
the  lower  end.  The  quadriceps  extensor  pulls  the  upper  fragment 
forward,  and  the  gastrocnemius  pulls  the  lower  fragment  backward. 
The  special  form  of  dressing  which  Scudder  recommends  for  this 
form  of  fracture  is  made  by  a  combination  of  plaster  and  adhesive 
strips.  Tlic  adhesive  strips  are  applied  as  indkaUA  iy"\%,  loWi.  N. 
thick  roll  of  stieef  wadding  is  applied  to  Ihe  v>\«  (A  >^  Vwil.wA'^ 
_        '0 


iiitd  of  ubu. 
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plaster  bandage  ai^licd  (rom  the  toes  to  above  the  knee.  A  buckle 
looking  upward  is  inoon>°i'itl^  ■»  <he  plaster  just  above  the  level  of 
the  Icnec.     A  slit  is  left  in  each  side  at  the  anlcle  for  the  lower  extcn> 

Bioa  strips  to  come  throu^. 
Wlieo  the  pSaMer  lia«  hardened, 
ihc  upper  extension  strips  are 
fastened  in  the  buckles  and  the 
lower  extension  strips  pulled  out 
tliroujih  the  sliis  and  drawn  tight 
around  tlic  foot  piece  after  the 
wadding  at  the  sole  has  been  re- 
moved. The  purjMme  of  this 
arrangement  is  to  maintain  ex- 
Icnsion. 

Whatever  form  of  dressing  is 
used  the  limb  must  be  watched 
to  sec  that  no  displacemeal  oc- 
curs.  While  a  simple  fracture 
usually  firmly  unites  within  six 
weeks,  those  which  have  been  hard 
to  keeji  reduced  will  remain  weak 
much  lunger.  As  soon  as  tliere  is 
sufficient  union  to  pre\-ent  dis- 
placement, then  ma.<isage  should 
be  bef[un  and  continued  till  the 
limb's  /unctions  are  restored. 

Wlieiher  it  is  safe  to  leave  oB 
the  dressing  is  to  be  determined 
largely  by  the  character  of  the 
callus  which  should  be  fusiform 
and  of  moderate  volume.  The 
pain  on  pressure  and  movement 
must  be  slight  and  of  course  there 
must  be  no  mobility  of  the  fragments. 

Crutches  must  be  used  to  begin  with  and  light,  easily  removable 
^ints  must  be  worn. 
Marked  swelling  may  always  be  cx\>ecUd  as  tooti  as  the  patient 


Pic  106.— flulcr  IruUoi  iplinti  a, 
AKdicatioa  of  ad&edve-plMUr  uteoiioa 
■tiipii  K  fUuai  bandftc*  ■nowiaa  viil  ot 
•ileoiitoa  Mopt.  Now  ipMC  Mt  bdow 
Um  (o1*  ta  •Ilov  [or  HtKlirs  tracUoo  and 
bucUM  lo  vhwh  Uw  upper  titantion  h 


L>  pUunc  It  ill  ■  Ifintm  > 


be  muscular  atrophy  siid  joint  8ti£[ocs&  are  not  the  least  to  be 
lUJered  of  the  conipUcations  of  convalesence  and  it  la  to  be 
embered  they  aic  aggravated  by  piolooged  immobilizatiatt  * 
}m  nnupkk  on  jiUlJas  $ce  Fig-  ttrji  fnctutc  of  Vhc  t.YiVcvMX  v:&>«,ia«A.i  ^'^ 


t^ 


fig.  JO*;  mrd  p«ge  taj. 
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Pott's  FitACruEtE.— Fiacturc  of  the  fibula  with  cveision  and  ab- 
duction of  the  anide  hu  a  character  of  its  own.  A»  Stimson  rerDarks, 
the  diagnosis  can  usually  be  made  at  a  glance  (Fig.  210).  Three 
poinu  of  lenderne^s  on  pretiure  are  constant  and  cliaracteristic :  one 


F:  :  rictun;  ol  th*  (ubenle  ot  «ntBnof  lubMontr  ul  tba  111"-..  t>-ini  .-J  itiwriivn 

ol  1!..  I'^fldoo  it  oal  iMt  anil  luiuUir  dut  losUiklnK  the  kaec  <\tn\<.-  iiic-oclr  (tne'l 

Tbm  tat,y  b>  »nrid«c>bla  diipUEcBMOt  kod  diutulily  vtd  in  bcu  ciua  it  nuy  b« 
■  III  wmi'  to  Him  ttw  ln(in(>nl.     Ui'ially  Dulion  of  tht  Biicndn]  lt|{  lor  Ihm  WMk*  N 


in  the  groo\'c  between  the  tibia  and  CKternal  malleolus;  another  at 
the  base  of  the  internal  mallcohis;  the  tlitrd  over  the  outer  aspect  oE 
the  fibula,  marking  the  point  of  fracture.  Marked  ccchymoMS 
appears  benealli  the  external  malleolus  and  sometime-i  beneath  the 
iatemal  (Fig.  an).    Immediate  reduction  should  be  the  rule. 
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Rrduction. — Grasp  the  foot  in  one  hand,  the  heel  in  the  other,  and 
while  the  leg  is  steatffcd  by  ihc  aAMslani,  draw  the  foot  forward  and 


I'ti^  ta/.  Ftktuic  u[  Ihc  lA-tHk  i»  lit  I'lVTr  Itiinl  <M  ecu  the  ttti1]c>1ai  may  be  unMS' 
pKltil  *n<1  <h«  (Tvplacni  bt  (llhbaUdtiiaiprunodlMknkla.  But  tmlllnt  anil  Mnd«rnN* 
■F-  '  -  ''  '<,-:■•-       ,irh  pain  (ffl  walkinc  vUl    c<re  itw  lo  (ha  nupldoa  of  fnctun 

ikF,  rm. 

1    .  .  ,  n'll  hii  (mi  tor  ihN*  weals  «iib  tba  l(«  HahUr  vUnMd  wiUi  tba 

luol  IB  aubd  fMilum.  aiaiMcs.  The  ntani  the  tractura  it  to  tfc*  joint  Uw  a™*'*'  ^* 
Imilonci'  tn  All  loot. 

inward.     If  this  docs  not  eDtircly  succeed,  Ihc  fr&fpnents  may  be 
presKd  into  place.    With  the  foot  at  a  right  angjlu  e.w<i  \>\t^ tkj&k^^ 
in  ibcir  normal  rclaiions,  Ihc  dressing  is  avV^vfcA.    "Wv*  i.ws«c 
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Pic.  ii«.~-PoII'i  tnHun. 


ing,  to  quote  Stlmson  further,  is  preferably  a  poetrrior  aod  lateral 

plaster  splial  iJlhtnigl)  iht 
plaster  cast  may  be  used. 

1'lie  pliuler  splint  may  be 
made  from  twelve  to  ihir- 
teen  layers,  cut  from  a 
4-inch  plaster  roller.  The 
posterior  spUot  should  be 
long  enough  lo  extend  from 
the  toes  along  the  sole  and 
up  the  c.ilf  nearly  to  the 
knee  (Fig.  2ti).  'i'hc  lateral 
one  should  begin  just  in 
front  of  Uic  external  malle* 

olus,  pass  over  the  dorsum  of  the  foot  to  the  inner  side,  under  the 

whole  and  up  along  the  outer  side  of 

Uie  leg  to  the  same  height  a»  tlic  po-ite- 

rior(Fig.  S13),    They  arcsnugly  molded 

and  bound  to  Uic  limb  while  still  wcl, 

with  a  roller  bandage. 
In  the  meantime,  till  the  plaster  sets, 

the  reduction  must  be  maintained. 
Dupuytren's  splint  is  often  of  greni 

service  in  thii  fracture,  especially  as  a. 

temporary  dressing.     It  coa'«i:tts  of  in- 
ternal lateral  splint,  well  padded  over 

the   ankle   and    which   extcndj   from 

above  the  knee  and  projects  beyond 

the   foot.     It  is  held   in  pbcc   by   a 

bandage  at  tlte  knee  and  above  th<: 

ankle.    The  fool  is  tbcnabductcd,flese<l 

to  a  right  angle  to  the  leg  and  secure<! 

to  the  splint  by  a  third  bandnge  (Fig. 
214). 
These  fractures   are  always  serious 

/rom  A  functional  point  of  view  and  the 
after  treatment  h  0/  the  utmost  impoilaTvcc 


(lKtuia«;  ulerlial  mkllcolut. 


fOrx's  FtACTTJSE 


Pn.  IIS.— PntCTtor  ^nl  (pjlw). 


•ppllfd.    (Slfaiwa.> 


Jha.  »«.— DspujrtrM'i  t»ttM.    Tenmararr  «™«W«  Im  TW.\'»  lt*o*»«»- 
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Flat  foot  i»  likely  to  occur  from  too  c«rly  use  not  less  tlian  from 
imperfect  reduction. 

Six  to  twelve  weeks  is  rctiuircd  for  tt  re}>atr  sufGclent  to  bear  the 
■palienl's  weight. 

FRACTURE  OF  THE  FOOT 

Fracture    ofthc  attragaius  may  occur  independent  of  injury  to 
the  other  bones  and  may  occur  with  or  without  displacement  of 


I'll,.  ~:^-  rise  lift  u!  ui  ^.il^ni  iBUlt  i>F  UU.  Undine  upaa  the  In). 

the  fragments.     The  swelling  of  the  ankle,  the  pain  on  pressure 

on  the  heel  suggest  the  nature  of  the  injury  but  only  the  X-ray 

csfl  make  a  deBaltc  diagnosis.     Fracture  ol  Vhe  Viod^  usually  calls 
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for  enucleation  because  of  Uie  non-union  which  is  the  usual  event 
and  is  accumpAtiitfd  by  a  persistent  but  low  grade  of  arthritis. 
Fracture  of  the  neck  is  more  favorable  under  proper  treatment 
which  coiisi«ls  in  prolonged  immobiliEaiion  in  forced  extenxEon.  Six 
weeks  at  least  must  elapse  before  any  weight  is  borne.  It  is  essential 
that  this  condition  be  not  miMiilcen  for  a  -tpraiii. 

Fracture  witli  displacement  may  give  rise  to  s-arious  deformities 
but  the  most  common  is  lateral  dislocation  of  the  foot.     Its  inner 


t'iD.  fiAv— frAJtuf*  oi  ptuJ^niivi  o!  Ih?  i—^^i 


border  Is  markedly  curved,  the  outer  malleolus  projecting  and  the 
dislocated  fragment  palpated  in  front  or  behind  the  joint.  Under 
such  circumstances  an  open  operation  is  indicated  with  the  purpocse 
of  replacing  the  fmgmcnls  or  [lerforming  a  partial  or  complete 
astrt^lectomy,  and  in  this  latter  the  operation  will  usually  terminate. 
Fracture  of  the  w  caliit,  <luc  to  falls,  the  patient  landing  on  his 
feet,  produces  an  impaction  which  flattens  ai\d  ■wAuti,*.  >Jcw.  \«A 
and  lowers  the  maScoli.     The  pain,  swcWmg  a^vA  iJissAvK'A'j  *-^*  ^'^'^^ 
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stant  but  an  accurate  diagnosis  can  be  made  only  by  the  X-ray 
(Fig  215). 

The  prognods  depends  in  some  degree  upon  the  line  of  fracture, 
but  on  the  whole  the  outlook  is  bad. 

Prolonged  rest,  massage,  hot  baths,  etc.,  may  eventually  overcome 
a  large  part  of  the  lameness  but  under  certain  circumstances  an 


operation  with  readjustment  and  sut 
an  excellent  result. 

Fractures  of  the  bones  of  the  toes 
tion  than  corresponding  I 
formity  and  callus  forma 
become  serious  impedime 
treated  with  cu-cumspectit 


the  fragments  will  produce 

e  much  longer  immobiliza- 
hand(Fig.  ai6).  The  de- 
ice  points  of  pressure  that 
:tures  should   therefore  be 


CHAPTER   XV 

COMPOUND  FRACTURES 

It  were  perhaps  better  at  once  to  proscribe  the  ancient  term  "Com- 
pound" as  applied  to  open  fractures;  but  after  all  it  conve3rs  an  idea 
of  duplication  of  traumatisms.  And  it  is  only  within  a  recent  period 
that  a  compound  fracture  did  not  mean  also  an  infected  one. 

Thanks  to  antisepsis,  most  open  fractures  at  this  time,  progress 
toward  repair  as  rapidly  as  the  closed. 

But  these  open  fractures  require  a  particular  care,  and  without 
appropriate  treatment,  are  as  prone  to  give  rise  to  dangerou?  compli- 
cations as  in  former  times.  The  outcome  in  a  given  case  depends 
largely  on  the  jirsl  treatment.  The  indications  are  various,  deter- 
mined by  the  amount  of  fragmentation,  the  degree  of  destruction  of 
the  soft  parts,  the  injury  to  the  blood  vessels  and,  based  upon  these 
factors,  several  clinical  groups  may  be  distinguished. 

I,  Compound  Fracture,  Small  Skin  Wound;  no  Injury  to  Blood 
Vessels. — The  first  point  to  be  determined  is  whether  the  skin  lesion 
communicates  with  the  bone  lesion.  Often  a  fragment  of  bone  pro- 
jects; in  other  cases  an  undueamount  of  bleeding  suggestsperforation 
of  the  soft  parts.  In  any  event,  the  wound  must  not  be  probed  and  if 
there  is  doubt  the  fracture  must  be  regarded  as  open.  The  treat- 
ment is  »mple  and  exact.  Cover  the  wound  and  proceed  to  paint  the 
field  with  iodine.  Wait  five  to  ten  minutes  for  the  solution  to  pene- 
trate the  skin  and  then  proceed  to  sterilize  the  \voim<l  itself,  injecting 
it  with  iodine  from  a  medicine  dropper  and  subsequcnily,  if  the  size 
of  the  opening  permits,  wipe  it  out  with  a  gauze  swab  saturated  with 
iodine.  A  sterile  dressing  is  applied  and  from  this  point  the  fracture 
is  treated  as  if  it  were  closed,  and  appropriate  splinting  employed. 

H.  The  Wound  is  Large,  the  Bone  Exposed  and  Soiled. — In  this 
case,  under  genera!  anesthesia,  the  wound  must  be  freely  enlarged 
and  the  ends  of  the  born.',  as  well  as  the  soil  ■paiV?.,  v'^TOX'ii  ^^^& 
iocUDA    If  every  angle  and  comer  ol  l\\e  vjOM^i  imv4  ■0ns  Nso^* 
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particularly  and  carefully  cleaned  with  the  solution,  infection  is 
only  remotely  probably.  The  bones  are  to  be  adju<>ted,  fixed  with  a 
bone  clamp  if  the  apposition  is  difhcult  to  maintain,  the  muscle  and 
fascia  sutured  without  drainage,  and  the  ^kin  wound  with  drainage. 
Some  form  of  splint  is  applied  which  will  readily  permit  inspection 
of  the  wound,  and  the  bone  clamps  removed.  The  dressing  must  be 
ample. 

III.  Large  IVouHd,  miK'A  Crmhing  of  the  Soft  Parts,  much  Frag- 
menlalicn.' -The  principle  of  antisepsis  is  the  same  as  in  the 
pre\'tous  ca-te,  but  the  di>])n.iition  of  the  fragments  presents  a  new 
problem.  It  is  best,  wc  think,  to  proceed  in  this  wise:  Sterilize 
the  skin  and  other  soft  ))arls  with  iodine,  enlarge  the  wound,  ster- 
ilize the  bone  fragments  with  ihe  iodine  and  then  douche  the  cavity 
with  hot  normal  solution  until  all  the  clots  and  d^Sbris  are  remove<l 
and  all  the  oozing  checked.  Next  proceed  to  restore  the  outline  of 
the  bone,  replacing  the  fragments  as  nearly  as  pmsibte  in  their  nor* 
mal  relations,  suturing  them  to  the  main  body  of  bone  with  chromic 
gut  or  securing  them  by  bands  of  the  siime  material,  encircling  the 
shaft. 

These  cases  arc  belter  drained  for  the  first  two  or  three  days  after 
which,  if  there  are  no  signs  of  infection,  the  drain  shoidd  be  left  off. 

Formerly,  it  was  the  practice  to  discard  the  fragments  oi  txtne.  If 
infection  can  be  avoitled  or  reduced  to  a  minimum  the  fragments 
will  live  and  add  greatly  in  restoring  form  and  function.  Even  if  the 
periosteum  is  denuded,  the  fragments,  though  destined  to  be  ab- 
sorbed, will  serve  as  scalTolding  for  the  new  bone  cells,  greatly 
promoting  osleofienesis. 

IV.  Extensive  Fragmenlalion,  Exl^nshe  Deslfiution  of  Ihe  Soft 
Parts,  ONiteration  of  Ihe  Principal  Arteries.— In  such  cases  it  te  the 
pari  of  wisdom  to  amputate.  Occaaonally  the  limb  may  be  saved 
but  the  attempt  exposes  to  an  infection  that  may  cost  the  patient 
his  life.  The  reco\'er>'  of  a  useful  limb  in  these  circumstances  fa 
so  rare  as  scarcely  to  jtislify  assuming  the  septic  risk. 

V.  Infected  Compound  Fradure. — If  infection  occurs  by  reason  of 
no  treatment,  or  unsuccessful  treatment,  the  temperature  rises, 
the  limb  swells,  the  pain  augments— in  short,  the  local  and  consti- 

tutJoaal  signs  and  symptoms  of  in(ecl^oi\  suv^fvctw-    Tlies*  must  be 


watched  for  in  every  case,  and  the  patient  kept  under  close  sur- 
veillance. 

Once  infection  maniicsts  ilsctf,  the  wound  must  be  opened,  re- 
moving the  sutures  i(  necwsary,  and  ihe  wound  irrigated  with  per- 
oxide of  hydrogen.  Oftcniinics  it  is  only  the  skin  wound  which  is 
infected  and  ihe  deepi-r  levels  of  the  wnund  should  not  Ue.  dij^tlurbed 
until  it  is  certain  ihcy  have  been  invaded. 

Even  if  the  bone  il»<.-lf  is  involved  an  esccllctit  result  may  sliU  he 
obtained,  provided  tlic  splinting  is  ef&cienl,  the  drainage  ample,  and 
Ihe  general  treatment  sensible. 

So  much  cannot  be  said  if  the  infection  is  from  the  gas  baciltus. 
This  extremely  <lanKei'(>ii.s  form  of  scgwis  develops  usually  the 
Mcond  or  third  day  and  is  preceded  by  pain  in  tie  wound,  out  of  all 
proportion  to  in*  apparent  st.-riou»ne-«.  The  wound  looks  red  and 
angry  and  exudes  a  bloody,  fetid  scrum;  presently  the  limb  bc^ns  to 
sv,*ell,  the  skin  is  crepitant,  and  klehs  form.  These  manifestations 
extend  with  the  greatest  rajudity,  accompanied  by  grave  constitu* 
tional  manifestations  which  end  in  death  in  twenty-four  to  seventy- 
two  hours.  The  diagnosis  must  be  made  at  tlic  very  beginning  of 
the  process  if  the  treatment  is  to  be  of  any  use.  Severe  pain,  an 
unexpected  rise  in  temperature  the  first  days  should  put  one  on  his 
guard  and  at  the  first  appearance  of  crepitation  in  the  skin  an  am- 
putation well  above  the  infected  ulc  must  be  performed.  If  the 
case  is  untreated  or  if  the  treatment  is  tnetTeclive  the  progress  of 
the  disease  iscntremely  rapid  although  there  is  nothing  else  cbarac* 
teristic  uf  this  form  of  toxemia. 

A  workman  was  brought  to  tiie  City  Hospital  with  a  compound 
fracture  of  the  lower  end  of  the  radius.  The  injury  was  twenty-four 
hours  old.  The  wound  was  cleansed,  tlie  fracture  splinted;  but  the 
paiienl  suffered  extremely,  out  of  all  proportion  to  his  injury;  his 
tompcialure  began  to  rise  and  at  the  end  of  the  second  day  it  was 
dear  that  a  gas  bacillus  infection  was  under  way.  fie  understood 
no  Enf^isb,  but  an  interpreter  explained  that  he  must  loose  his  arm  or 
hi*  life.  He  chose  the  latter.  At  the  end  of  the  third  d<iy  the  arm 
and  shoulder  were  immensel)'  swollen,  the  skin  crepitant  and  cov- 
ered with  blebs  and  a  few  hours  later  he  died  in  great  agoay. 

An  fcUnosi  identical  injury  occurred  Vn  a  U\\  Itowv  a.  Oftssvj  \iwt. 
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The  signs  of  the  infection  promptly  developed,  the  end  of  the  bone 
having  been  covered  with  soil.  The  puticnt,  a  middle  aged  woman, 
con.ienled  readily  to  amputation  at  the  shoulder.  The  flapn  were 
left  open  and  pocked  with  gauze  saturated  with  peroxide.  She  made 
an  uninterrupted  recovery. 

In  the  young  and  healthy  patient  in  the  very  early  stages  of  Ihe 
disease  a  more  ron-servative  treatment  may  succeed.  Multiple  deep 
incisions,  packing  the  wounds  with  peroxide  gauxe  or  injecting  the 


Ftc  itT.— Cemp«iiiid  (nutoR  of  tibti. 


soft  parts  aliove  llie  level  of  infection  with  the  peroxide.  Finally  the 
danger  of  Utanus  is  to  t>c  emphasized  and  in  every  case  of  compound 
fracture  which  has  not  been  treated  from  the  first  in  the  mannef 
described,  a  prophylactic  dose  of  antitctanic  serum  should  be 
admin  is  lere<I. 


COMPOUND  FBACTCRE  OP  THE  TIBU 


These  arc  by  far  the  most  frequent  and  require  a  special  attention 
both  thai  infeclionmay  he  avoided  and  that  the  limb'sfunctlonsmay 
be  preserved.  (Fig.  217, 118)  The  tibia  is  so  near  the  surface  and 
the  line  of  fracture  is  so  likely  to  he  oblltjue,  producing  sharp  points 
of  bone,  and  displacement  is  so  common;  these  facts  explain  the 
frequency  of  open  fracturea  of  the  tibia. 

The  antisepsis  in  these  cases  presents  no  spedal  feature;  the  chief 
problem  is  In  maintaining  coaptation.  If  the  fracture  la  oblique  or 
the  bone  much  splintered,  it  is  best  to  proceed  in  this  manner;  after 
e/emoMing  both  outside  and  inside  the  wound  with  iodine,  enlarge 
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the  wound  freely,  clean  out  all  the  clots  and  fi6hm.  The  amount  of 
injury  to  the  soft  parts  is  often  surpriainK-  Expose  the  bone  suf- 
ficicntly  to  eccutc  an  accurate  couplntion  of  ull  the  fragments.  Now 
apply  a  bone  clamp  fn  order  to  force  the  bnncs  into  intimate  contact 
and  to  bold  them  in  that  portion  until  the  dres^ng  \s  applied. 

Hefore  beginning  ihe  opetalii^m,  have  fifteen  Layers  of  crinoline  cut 
from  a  pattern  for  a  posterior  splint  and  saturated  with  dr>"  plaster  of 


The  dressing  having  bccti  apjilicd  to  the  wound  in  such  manner 
to  interfere  with  the  removal  of  the  clump.the  posterior  splint 
I  soaked  an<l  then  molded  to  the  leg  and  fixed  with  a  few  layers  of 
roller  plaster.  In  the  course  of  fifteen  minutes  the  plaster  is  hard- 
ened and  tlie  clamp  may  be  loosened  and  removed.  Interrupted 
sutures  placed  but  not  tied  can  now  he  tightened  a.ad  m\,  &^^\'C->erc9& 
cover  of  gauie  applied  (o  tlie  wound. 
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COMPOUND  PRACTtTRES 


Usually  there  U  con^<lenib1e  oozing  for  liie  first  few  hours,  necessi- 
tating frvqucnt  change  of  dressings,  the  best  form  of  which  is  gauxe 
aaturiited  with  alcohol,  this  cwered  with  absorbent  cotton  and  the 
whole  firmly  bandaged.  With  a  properly  applied  and  effective  splint 
the- limb  K'An  be  handled  and  llie  drt^^ingit  changed  with  but  little 
difficulty,  Special  care  mu^l  be  taken  to  prevent  soiling  of  the 
plaster  splint  since  changing  this  short  of  (wo  weeks  may  result  in 
recurrence  of  sonic  disptarenicnl.  Mild  infection  may  occur  but  is 
easily  managed  on  general  prini:i|)]c».  Our  re»ultK  by  llm  method 
have  been  excellent. 
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fiftCtures  of  this  variety  arc  frequent;  always  serious;  and  the 
prognosis  more  or  less  uncertain,  depending  upon  the  degree  of  in- 
fection and  destruction  of  the  soft  parts. 

Suppose  a  fracture  of  the  inner  malleolus:  the  soft  parts  are  widely 
separated,  the  joint  cavity  exposed,  the  astragalus  dislocated.  Such 
an  injury  muGt  be  as  conscr\'ativcly  treated  as  an  abdominal  wound. 
Under  no  circumstances  must  ihe  wound  be  explored  with  unclean 
lingers  or  without  careful  cleansing  iti  the  field.  Only  after  all  the 
preparaliun-i  for  del'mite  treatment  are  made  is  the  wound  to  be  ejc- 
amincd.  If  transportation  is  necessary,  a  lcm[>orary  spUnl  is  pro- 
vided, but  at  least  do  not  cover  Uie  wound  with  a  dirty  handkercliief. 
Jf  there  is  much  hemorrhage,  circular  constriction  of  the  leg  about 
lite  knee  will  tempumrily  suflice. 

The  first  dresang  will  determine  the  future  of  the  limb,  perhaps 
even  the  life  or  death  of  the  wounded.  Tlie  whole  foot  and  the  lower 
half  of  the  leg  are  most  carefully  disinfected  and  the  fracture  aod 
jojnt  cavity  swabbed  willi  iodine,  enlarging  the  wound  tf  necessary 
to  expose  every  nook  and  corner  in  order  to  wipe  out  foreign  bodies, 
splinters  of  bone  and  clots  of  blood.  In  this  case,  merely  chosen  for 
example,  the  destruction  of  tissue  is  usually  slighL  After  the 
cleansing,  replace  the  parts,  leave  one  ur  two  drains  in  the  partly 
sutured  wound,  bandage  amply  and  place  the  limb  at  rest. 

I1ie  situation  is  kss  simple  where  there  is  much  destructic 
tissue,  Af  ia  the  case  where  the  ank\e  is  ciM9>\ied. 
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pn  with  hot  irrigations  of  normal  salt  solution.  Do  not  fear  to 
enlarge  the  wound  freely.  It  is  of  great  importance  that  one  be  able 
to  determine  dermitcly  the  cunditions  in  the  wound  and  to  sec  what 
he  is  doing. 

You  RWy  find  brge  fragmetits  deformed  and  ovcrlappiog.  Try 
to  replace  them  and  often  you  will  be  thus  enabled  lu  restore  the 
contour  of  the  joint.  To  retain  Uimc  fragments,  wiring  or  nailing 
the  fragments  will  often  be  an  almost  indispensable  aid. 

Another  cote:  Tlie  qjiphyses  arc  rtiluted  to  fragments  of  various 
sizes  and  forms.  In  irrigating,  they  tlow  away  willi  ihe  solution,  so 
loosened  trv  they,    ITic  rest  hang  by  a  mere  shred. 

Repoiution  is  here  useless.  The  wreck  is  too  great.  You  must 
pruccvd  to  do  an  dfy^Ko/ rejecliVN.  Uoyour  best  to  spare  the  mal- 
leoli or  at  least  two  processet  which  will  serve  to  prevent  lateral  dis- 
location when  the  joint  is  healed. 

.Mler  this  operation  in&ert  two  drainage-tubes,  one  on  cither  side; 
and  if  there  is  considerable  oozing,  add  an  aseptic  tamponade. 

The  prognosis  is  worse  if  injection  has  Jevehfie4  and  there  is  fever, 
redness,  and  swelling  in  the  limb,  .imputation  will  be  the  measure 
of  last  resort  and  yet  do  not  amputate  until  free  opening  has  again 
been  tried.  Irrigate  with  peroxide.  Tht  removal  of  dead  bone, 
etc.,  b  followed  by  deep  drainage  but  this  must  be  done  without 
delay.  It  is  not  union,  or  consolidation,  or  (unction  of  tlie  limb 
which  is  t|ie  chief  concern.  It  is  infection  against  which  all  the  forces 
of  antisepsis  are  marshalled. 

Osteomyelitis  is  the  contingency  feared.  In  such  a  case,  do  not 
employ  a  typical  amputation  or  reMcUon,  but  an  atypical  one,  re- 
moving only  such  tissues  as  must  be  removed,  and  later  when  the  in- 
fection liM  (Ii:»a|i[>eare<l,  the  nccca.'sary  nperations  may  be  done.  For 
additional  remarks  on  treatment  of  compound  fractures  see  Gunshel 
FrMluns  (p«Re  i(>6). 


CHAPTER  X\l 


FRACTURE  OF  THE  CLAVICLE,  SCAPULA,  RIBS, 

SPINE,  PELVIS 

Fr&clurrs  of  the  claiicle  formcxly  occurred  more  frequently  thte 
any  other,  but  are  not  now  so  frequent.  One-lialf  of  the  ctaes  are 
in  cbildrcD.  The  break  very  much  more  often  occurs  in  the  middle 
third,  occasionally  in  the  outer  third,  but  rarely  in  tlie  inner  third. 
In  the  middle  third,  the  inner  fragment  ovcnidcs  the  outer,  the  re- 


fio.  ai«. — FnMun  ot  elariclf.    Innor  tragmint    Pin.  iio.— Vdpcaa'i    baadtoa    tor 
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suit  of  the  action  of  the  stcrno-clcido-mastoid  and  the  muscles  that 
pass  from  the  thorax  to  Uie  humerus,  and  the  weight  of  the  shoulder 
(Fig.  319). 

The  patient  leans  hii  head  toward  the  injured  side  and  supports 
the  elbow,  the  position  of  greatest  comfort.  The  nature  of  the 
accident,  the  |>atn,  deformity,  crepitus,  and  mobility  determine  the 
diagnosis. 

RiduclioH.~Sea.{  tlie  patient  on  a  low  stool;  direct  the  assistant 

to  stand  behind  and  to  grasp  the  patient's  shoulders,  steadying  the 

sounj  one  with  one  hand  and  lifting  the  ui^Micd  cm^  u^nrJ,  back- 
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u<arj,  and  outward.  At  the  same  time  iJie  operator  staods  id  front, 
hclpinif  Diovc  the  shoulder;  and,  by  pressure  and  manipulation  of 
the  clavicle  between  finger  and  thumb,  molds  the  brokca  ends  into 
place. 

The  rctluction  is  complete  when  the  injured  shoulder  b  as  long 
u  the  sound  one,  measuring  each  from  Uie  sterno-clavlcular  joint 
to  the  lip  of  the  acromion,  landmarks  which  can  always  be  defined. 
red  along  the  injures!  clavicle  for  any  irregularities.  Apply  the 
dressing,     (i)  U  the  patient  ts  to  be  Iccpt  in  bed  for  otiicr  reasons 


ho.  Ml. — Bwm'*  drwwt.    Pic.  ih.— Skm'i  d(«ariii(  Mas.       Fio.  »liJ—Aiiluiot 
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than  the  clavicular  fracture,  it  will  be  suffiucot  to  keep  him  on  his 
back  with  a  small  pillow  between  his  shoiiiden  and  with  the  hand 
lifted  to  tlie  die«t.  ' 

(a)  Any  bandage  w  dressing  which  draws  the  shoulder  upward, 
outward,  and  backward,  and  holda  it  in  that  position  will  serve.  Of 
the  dressings,  a  number  are  especially  recommended,  among  them, 
the  Vel|ie;iu  ly|>e  of  bandage  (Fig.  220).  They  need  to  be  applied 
(or  three  or  four  weeks. 

In  ordinary  practice,  the  Sayre's  dre&ung  is  excellent.    The  es- 
sentials arc  two  adhesive  strips  3  inches  VvAt  Mwi  Xotv-;.  wassM.'^ 
10  $Q  once  aatl  H  half  about  the  body,absot\«BVw>W»tt.»^'^«'^'*-'»^"    , 
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ages.  Begin  by  fixing  the  end  of  one  adhesive  strip  loosely  about  lltv 
injured  urm  iust  below  the  armpit.  The  loose  end  carried  around 
the  body  will  pass  over  the  lower  ends  of  the  Hrapulse.  Before  com- 
pleting the  turn  about  the  body,  plate  layers  of  cotton  wherever  Ihc 
cuUmeouK  surfaces  are  to  be  in  contact.  The  turn  of  tlie  adhesive 
strip  about  the  body  is  completed.  This  holds  the  shoulder  in  the 
backward  and  outward  po^lion  (Fig.  314).  The  band  ts  drawn 
across  the  chest  toward  tlie  sound  shoulder  and  the  second  adhesive 


Strip  is  applied.  Fix  one  end  over  the  sound  shoulder  and  pass  it 
across  the  back  to  the  elbow  (Ffg.  372).  It  covers  the  point  of  the 
elbow  aod  follows  the  arm  across  Uie  chest  to  the  starting-point 
(Fig.  223).  It  is  de-iigned  to  lift  the  shoulder  upward.  A  few  turns 
of  roller  bandage  around  the  chest  lend  additional  »up])ort  and  com- 
pletc  the  dres.'ung. 
Romer  doc/ibcs  a  method  of  dressing  with  adhesive  stHps  which 
does  ap_i_T^nime  the  arm  to  be  fixed  to  the  ^\4t  (V»x&)iVtV»v^doik, 
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March  31,  1909).  Three  stripti  of  Z.  O.  plaster,  eadi  an  inch  and 
a  half  In  wicllh,  should  be  applied  from  a  tM>int  immediately  above 
the  nipple,  passing  over  tlie  clavicle  to  a  point  below  the  angle  of  the 
scapula.  The  middie  strip  should  cover  the  site  of  the  fraclureand 
should  be  first  applied,  the  lateral  ones  overUppin);  it.  The  strips 
Hhould  be  Grmly  applied  while  the  fragments  arc  kept  in  apposition. 


l^l',.      ..■■..         M-l      ■  '"r.-.T.)      line. 


The  scapula  may  be  steadied  by  a  strip  crossing  its  lower  angle  lat- 
erally.   The  arm  is  to  be  carried  in  a  slinf;. 

Mayor's  sting  serves  an  excellent  purpose  here  as  wdl  OS  b  certain 
injuries  to  tlw  arm.     It  is  applied  in  thiii  manner; 

Take  a  square  uf  strong,  unbleached  muslin,  ot  simvlu  vtv&vcralv, 
large  enough  lu  kscH  easily  about  the  body,  Vq\4  \r.VtjM>».\^ia.'w^' 
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The  dbow  having  been  flexed  to  an  acute  angle  and  the  hand  carried 
toward  the  sound  ^houtiier,  the  bandage  is  carHed'acioss  the  flexed 
arm  and  around  the  chest,  its  upper  levd  being  just  bdov  the  level 
of  tiie  axilla  (Fig.  334).  The  two  points  are  fastened  behind  with 
a  safety-pin  ot  Ucd. 

Now  turn  the  third  point  of  the  triangle  upward  between  the 
flexed  ami  and  the  body,  and  carr>-  it  up  over  tlic  sliouldcr  of  the 
Jajured  »dc  (Fig.  335).  Mold  the  bandage  well,  so  that  it  fits  and 
supports  the  forearm  snugly.  The  dre^^hig  is  completed  by  bands 
crossing  over  the  shoulders  and  connecting  the  anterior  and  posterior 
parts  of  the  bandage  after  the  manner  of  suspenders  (Fig.  336). 
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These  fractures  are  comparatively  rare,  about  i  per  cent,  of  all 
fractures. 
The  body,  the  spine,  the  acromion  process,  the  coracoid  process 

may  be  involved  antl  the  fracture 
i.s  usually  due  to  direct  violence. 

The  X-ray  will  often  be  neccs-, 
sary  to  locate  the  lewon  defmitel; 
although  the  pain,  tenderness,  and 
perhaps  crepitation  will  determine 
the  presence  of  some  kind  of  frac- 
ture.   In  the  case  of  the  acromion 
process  the  functions  of  the  deltoid 
are  disturbed;  in  the  case  of  the 
coracoid,  the  biceps  and  pcctoralts 
minor.    Respiration  may  be  pain- 
ful by  reason  ot  the  pull  on  the 
latter  muscle. 
The   action  of  tlicsc  muscles 
must  be  considered  also  in  instituting  treatment.     It  is  suBtcient 
usually  to  fit  the  arm  in  a  sling  and  immobilize  the  scapula  by  adhe- 
sive strapping. 
Fracture  of  the  neck  (Fig.  337)  b  of  importance  because  it  may  be 
irvbtaiea/or  fracture  of  the  surgical  oecV.  <A  l\\t  Vtumerue  but  in  such 
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ft  case  the  bead  can  be  felt  to  rotate,  which  it  would  not  do  in  dUloca- 
tion.  The  deformity  diHap|}ear3  on  Hfling  the  arm  forcibly  upward 
with  the  elbow  flexed,  which  docs  not  happen  in  a  case  of  fracture  of 
the  bumenis;  the  arm  hangs  verlicAlly  at  the  side  and  is  mobile. 
There  is  no  notching  of  the  deltoid. 

Ib  the  case  of  fracture  of  the  surgical  neck  of  the  humcms  with 
overriding,  the  arm  is  shortened.  In  case  of  fracture  of  the  scapular 
□cck,  the  arm  is  lengthened. 

Generally  speaking,  the  diagnosis  of  any  fracture  of  the  scapula  is 
to  be  made  from  crepitus,  abnormal  mobility,  local  tenderness,  and 
more  or  less  complete  loss  of  certain  functions.  Begin  the  examina- 
tion by  inspection  and  measurement.  Note  any  loss  of  contour; 
any  lengthening  or  shortening  of  arm.  To  elicit  crepitus,  apply  one 
hand  to  the  body  of  scapula  and  with  the  other  make  traction  on  the 
arm.  In  thin  subjects  the  lower  end  of  lite  scapula  may  be  readily 
gtisped. 

Trtatm4Ht. — The  flexed  elbow  should  be  well  supported  by  a  sling, 
and  the  arm  fixed  at  the  side.  Massage  will  relieve  tlic  pain  and 
hasten  repair.     Mayor's  sling  furnishes  an  excellent  dressing. 

I--RACTURE  OF  THE  RIBS 

Fractures  of  the  ribs  occur  most  frequently  between  the  fifth  and 
ninth,  and  are  usually  single  and  without  displacement.  If  the 
violence  is  sufBck-nt  to  break  a  number  of  [he  ribs  simultaneously, 
it  may  cave  in  the  chest  wall;  and,  by  perforation  of  the  lung, 
produce  emphysema,  hemoptysis,  pneumothorax.  Pain  and  crepitus 
point  lo  the  presence  of  fracture.  Detect  crepitus  by  laying  the 
palm  over  the  site  of  the  pain  or  by  the  stethoscope. 

Slight  displacements  may  be  reduced  by  making  prestuie  over 
the  site  of  fracture  during  inspiration,  or  perhaps  by  compressing 
the  chest  from  front  to  back  between  llic  two  han<U.  Apiily  ad- 
hesive strips  2  inches  wide  over  the  injured  side,  beginning  at  the 
scapula,  and  following  the  course  of  the  ribs  around  to  the  sternum. 

Three  or  four  strips  may  be  necessary,  and  they  must  be  applied 
at  the  end  of  expiration. 

The  pain  will  almost  always  be  rcticvcd  \s^  sadi ''aaxnidci4GaA-'*^<^f^ 


s« 


FSUCTDItES  OF  TU£  CLAVICLE,  SCAFDLA,  UBS,   ETC. 


o[  the  client  wall.    Those  fractures  which  involve  the  viscera  are 
consideicc]  with  injuries  of  the  thorax. 
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FRACTURES  OF  THE  VERTEBRA 

Fractures  of  the  vertebra  derive  their  chiei  importance  from  the 
accompaiiyint;  injury  to  the  spinal  cord  and  arc  serious  in  proportion 
to  the  amount  of  injury  to  the  cord,  ligament*,  and  tendons. 

Aside  from  local  pain  and  deformity,  the  symptoms  arc  such  as 
arise  from  compression  or  laceration  of  the  cord  and  vary  somewhat, 
depending  on  the  particular  portion  of  the  cord  involved.     Fractures 

of  the  cervical  vertebnt  are  at 
once  the  most  common  and 
fatal.  Fractures  in  the  lumho- 
dorsal  region  occur  next  in  fre- 
quency. The  break  which 
usually  involves  the  body  of 
the  vertebra,  but  may  include 
the  lamina  or  iransverse  or 
spinous  processes,  is  generally 
due  to  forced  flexion.  Along 
with  the  fracture  the  ligaments 
are  lacerated,  the  muscles  torn, 
the  vertebra  displaced  and  the 
l.lood  vessels  opened,  There 
may  be  present  paraplegia  and 
disturbances  of  the  functions 
of  bowel  and  bladder;  and  in 
addition  to  these  symptoms 
there  are  certain  others  which  are  common  to  fractures  of  the 
vertebra  wherever  located,  such  as  pain,  tenderness  to  pressure 
and  motion.  Occasionally  one  will  find  deviations  and  an|palar 
deformities  (Fig.  338). 

The  prognoiis  in  a  well-defined  case  is  alwa>f=  bad,  although  by  no 
means  always  hopeless. 
The  tmtTgency  Irgatment  is  limited  generally  to  transiportation  and 
aecaHag  theprtjper  bedding.    The  patient  must  be  handled  with  the 
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greatest  care.    Soni«tima  the  least  added  pressure  on  the  cord  by 
the  movements  of  the  spine  may  produce  immediate  death. 

The  bed  must  be  uniformly  trnfi  and  smooth.  A  water  l>cd  Ih  ideal. 
I(  the  ^mptoms  of  compression  arc  urgent,  il  is  necessary  at  once  to 
make  an  effort  to  reduce  the  fracture  by  »imultaneou!t  traction  and 
pressure.  While  the  assi-stants  pull  on  the  head  and  feet,  the  doctor 
altemptft,  by  pres.sure,  to  correct  the  deformity.  There  ts  some 
danger  of  a  faul  asphyxia  where  the  fracture  is  high,  in  making  these 
manipulations,  a^.  the  patient  is  turned  on  his  face  and  the  move- 
ctaenls  o(  the  diaphragm  may  be  interfered  with.  Laminectomy  is 
not  to  he  coaiidered  when  the  indications  point  to  complete  cru-thing 
of  the  cord.  In  other  ca-^^s  where  the  pressure  symptoms  are 
obvious,  a  laminectomy  should  be  done  with  delay.  (See  Wounda  of 
the  Spine.) 


FRACrURK  OK  THE  PELVIS 
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I-'racture  of  Uic  pelvis  may  be  suspected  from  the  character  of  the 
injury,  which  is  usually  a  fall  or  a  crush.  The  diagnosis  is  to  he  con- 
firmed by  external  palpation  of  the  ilium,  pubcs,  and  ischium  on  CAcb 
tide,  and  by  careful  rectal  and  vaginal  examination.  Disturbance  of 
normal  relations,  tenderness  on  pressure,  crepitation  perhaps,  and 
difficulty  in  walking  indicate  fracture  (Fig.  119). 
I  The  prominence  of  the  symptoms  will  depend  in  some  degree  upon 
the  amount  of  displacement. 

The  X-ray  of  course  will  be  used  whenever  available. 

The  treatment  In  the  uncomplicated  cases  U  simple.  Usually 
nothing  can  be  accomplislied  in  correction  of  the  di.<<placement  and 
simple  rest  in  bed  with  adhesive  strapping  represent  tlie  elements 
of  relief.  Tiro  recent  cases  in  the  City  Hospital  treated  in  this 
manner  recovered  in  six  weeks.  It  is  quite  different  if  there  are 
complications. 

If  a  catheter  cannot  be  passed  (and  this  should  always  be  tried), 
il  will  be  neccwary  t"  do  an  extenwl  urclhrotomy  for  the  ruptured 
urethra.  If  the  catheter  finds  the  bladder  empty  and  ruptured,  a 
laparotomy  is  imperative.  If  tlie  exact  complications  c&m\ci\.  Vi«. 
determined  and  yel  sbock,  pain,  and  inciea»n%  4\)&omwia\  \««»Kfa^  . 
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with  signs  of  sepsis,  point  to  a  lesion  of  bladder  or  rectum,  the  abdo- 
men must  be  opened,  and  the  visceral  injury  found  and  repaired. 

A  woman  was  brought  into  the  City  Uospital  Ihc  victim  of  an 
automobile  collision.  She  was  in  full  Khock  and  the  pelvis  vras 
plainly  disarranscd.  The  shock  improved  a  little  but  the  pulse  re- 
mained rapid  and  weak.  A  catheter  brought  only  a  little  blood 
from  the  bladder.    A  laparotomy  showed  the  bladder  to  be  fp^atly 


Fn.  *n, — PracCura  dI  tha  [lelvls  (lirough  U»  obtuntor  (oHnun  vid  ditlotatlor 
■t  llie  usroltikc  jeinu.     (JLTuutliaO 

contused,  but  not  torn  and  there  was  much  blood  in  the  cellular  tis- 
sues around;  a  large  hematoma  had  formed  under  the  pelvic  perito- 
neum. Suprapubic  drainage  was  applied  but  the  patient  lived  only 
a  few  hours.  Shock,  the  hemorrhage,  and  beginning  infection  were 
beyond  the  limits  of  her  resistance. 

Following  a  variety  of  traumatisms  there  is  often  a  condition  now 
well  recognized  as  relaxation  of  the  sacroiliac  synchondrosis  which 
simulates  fracture  and  wliich  may  become  quite  chronic.  It  is  re- 
lieved by  adhesive  strapping. 


CHAPTER  X\'II 
FRACTURES  OF  THE  SKULL  AND  FACE 

Fractures  of  the  skull  are  important  piactically  only  from  the 
point  of  view  of  their  complication.^,  which  number  three;  infection, 
hemorrhage,  and  injury  h  Ihc  brain. 

In  a  given  case,  one  or  all  of  these  complications  are  possibilities, 
although  lor  the  development  of  each,  certain  combinations  of 
circumstances  are  peculiarly  favorable. 

With  respect  of  these  variations,  fractures  of  the  skull  arc  of  two 
classes:  fracture  of  the  base  and  fracture  of  the  vault.  Each  has  its 
special  symptomatology  ami  prognosis,  though  the  one  may  merge 
into  the  other  and  the  clinical  picture  be  more  or  less  blurred. 

Either  may  Xte  fissured,  franmented,  or  compound,  with  or  wilh- 
out  depression.  In  tilhcr  the  imrticditUe  gravity  depends  upon  the 
nature  and  extent  oj  (he  injury  to  the  brain,  and  frattures  of  the  base  are 
the  more  serious,  merely  because  the  more  important  areas  of  the  brain 
are  there. 

With  regard  to  the  remoter  consequences  also,  fractures  of  the 
base  are  1e»  favorable;  hemorrhage  and  its  resultant  complications 
are  more  to  be  feared;  and  infection  is  a  more  certain  eventuality 
owing  to  the  communications  opened  up  between  the  cranial  cavity 
on  the  one  side  and  the  ear,  the  nose,  or  the  pharyagcal  region  on  the 
other. 

The  symptoms  in  cither  kin<l  of  fracture  are  such  as  arise  from 
concu5uon,  compression,  or  laceration  of  the  brain  and  are  general 
or  focal,  that  is  to  say,  emanating  from  certain  cerebral  areas. 

rKACTDRES   OT   THE  BASE 

Fnctures  of  the  base  of  the  skull  are  more  frequently  indirect,  tlie 
force  being  transmitted  tlirough  tlie  spinal  column  (iQxn.  wcca.  \t'^x>. 
of  the  vauJi  or  the  ramus  of  the  jaw;  occa.s»on»\\v  dkw.v.'Vf^  ?k  ^ix-**- 
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through  the  mouth,  a  blow  on  the  rooi  of  the  nose,  or  upon  the 
mastoid  process. 

Any  or  all  of  the  fossjc  may  be  involved.  Fracture  through  the 
middle  fossa  is  most  frequent,  and  the  most  serious  h  fracture  through 
the  posterior  fossa.  These  fractures  are  usually  linear  because  the 
■force  is  indirect  and  because  there  is  only  one  determinable  table 
instead  o(  two,  as  in  the  vault. 

These  fractures  are  nearly  always  compound,  which  adds  to  the 
gravity  of  the  prognosis.  The  eiEtcrnal  meatus,  the  nasal  cavities 
and  the  naso-pharynx  are  all  prolific  sources  of  meningeal  infection. 

The  diagnoiii  is  usually  by  inference,  often  impossible.  There 
are  certain  symptoms  always  siigiteslive  of  fracture  at  the  base, 
but  not  to  be  relied  upon  cxc!usi\'cly. 

Ecchymosis  in  the  tissues  about  the  orbit,  or  hemorrhage  Into  the 
sclerotic,  appearing  first  some  little  time  after  the  injury,  and 
gradually  progressive — fracture  through  the  anterior  fossa  suggests 
itself.  Persistent  bleeding  from  the  nose  followin;;  head  injury  must 
be  given  due  consideration.  Bleeding  from  the  external  meatus, 
copious  and  persistent,  suggests  fracture  ihrouRh  the  middle  fossa. 
Late  ecchymosis  over  the  mastoid  or  into  the  tissues  of  the  back  of 
the  neck  suggests  fracture  through  the  |wsterior  fossa.  The  dis- 
coloration follows  the  posterior  auricular  artery.  However,  these 
hemorrhages  must  not  be  mistaken  for  local  rupture  of  mucous 
membrane  or  other  soft  parts  and  their  absence  does  not  necessarily 
mean  absence  of  fracture. 

The  bleeding,  if  intra-cranial,  may  come  from  rupture  of  lh« 
middle  meningeal,  or  the  internal  carotid,  or  the  sinuses.  Instead 
of  the  bleeding,  or  accompanpng  il,  there  may  be  escape  of  cerrbn- 
j^itial  fiuiJ.  Its  presence  is  pathognomonic  of  fracture  of  llie  skull, 
and  it  must  be  distinguished  from  ordinary  serum  and  the  fluid  of 
the  middle  ear  by  these  characteri.'Hics:  ihe  flow  begins  at  once  and 
continues  for  several  hours;  the  quantity  is  considerable,  sometimes 
a  lablespoonful  in  fiflCKii  to  twenty  minutes;  the  flow  is  temporarily 
increased  by  the  increase  of  intra-cranial  pressure,  snccxing,  cough- 
ing, and  vomiting;  alkaline  !n  reaction;  contains  only  a  trace  of 
.i)bumin  and  is  rich  in  sodium  chloride. 

VseiuliB  deSiulc  diagnosis  arc  the  paralyse*  ot  the  cranial  nerves. 
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Recall  their  origin,  course,  an<I  functions.  Tbe  facial,  optic,  and 
tii-fucial  ncivcs  un-  especially  likely  [o  be  involved.  For  example, 
the  optic  nerve  will  be  involved  if  there  is  a  lis$ure  of  the  optic  canal. 
Vi^on  may  be  lost  totally  and  immediately;  even  though  total  «t 
first,  tlic  btindnes.'i  may  gradually  pa^  away.  It  will  be  impossible 
for  some  time  to  say  whether  the  recovery  will  be  permanent.  Added 
to  these  nerve  symptoms,  but  not  particularly  helpful  in  the  diagnosis 
of  fracture,  may  be  those  of  concussion,  compression,  or  laceration. 
All  these  conditions  may  exist  wtib  or  wilhoul  (r,icture. 

The  Irealmcnt  has  two  ends  in  view,  the  prevention  of  further  irri- 
tation of  tJie  brain  and  the  prevention  of  infection. 

Keep  the  patient  absolutely  quiet  in  bed  with  the  head  elevated, 
a[)ply  ice-bags,  and  kc<'p  the  bowels  open. 

Whene\'er  fracture  of  the  base  is  even  merely  suspected,  carc- 
fidly  wipe  out  the  external  meatus  and  pack  lightly  with  sterile 
gauze.  Do  not  syringe  the  meatus  or  at  least  only  very  gently,  lest 
infection  be  forced  through  the  lissure. 

Remove  the  gauze  as  often  as  it  becomes  soaked  with  blood,  which 
may  be  at  frequent  intervals  for  several  days.  Spray  the  nose  and 
tliroat  with  peroxide  of  hydrogen  or  a  similar  mild  antiseptic.  'I'hese 
re^ons  cannot  be  sterilieed,  but  bacterial  activity  may  be  mini- 
miited.  Do  not  pack  the  naies  except  for  persistent  nasal  hemor- 
tbagc,  as  the  packing  irritates  the  mucoia  and  unduly  stimulates 
McretioD,  and  this  i^  undesirable.  Again,  such  packing  may  excite 
a  sneeze  which  by  its  explo^ve  effect  may  carry  infection  through 
the  fissure  to  the  meninges.  li  packing  is  deemed  necessary,  pack 
with  sterile  gauiie  saturated  with  sterile  \'aseline.  In  the  great 
majority  of  cases,  oc/rw  inkrvtutioH  is  quite  out  of  the  question  cither 
for  the  relief  of  uifection  or  for  hemorrliage.  But  Ihb  is  true  merely 
because  the  technic  is  not  definitely  worked  out.  The  principle  of 
drainage  for  infection  and  removal  of  compreuing  dots  applies  with 
as  much  force  here  as  in  fractures  of  tbe  vault  (see  Crantcctoroy). 

yRACTURES  or  TllE  VAt;tT 

Fractures  ot  tbe  vault  of  tlie  »kull  may  be  fissured,  comminuted 
or  compound,  any  one  of  which  may  be  complicated  by  cqw.w»*»:v» 
compression,  conruwon,  or  inlra-cranial  W«»>ti\».|,'c.   "VV*  vjxn\- 
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toms  belong  to  the  brain  complications  rather  than  to  the  fracture 
itMlf. 

Simple,  fissured  fracture  without  depression  is  practically  im- 
possible of  diagootis.  The  diagnosis  Es  easier  if  dqircssion  is  pres- 
ent, and  yet  certain  injuries  to  the  scalp  simulate  fracture  with  de- 
pression. A  blow  CTUiihes  the  soft  tissues  und  around  the  crushed 
ar«a  marked  swelling  ensues,  The  sensation  to  the  examining  finffer 
is  that  of  a  depression  of  tlie  bone.     I>o  not  be  misled. 

Comminuted  fracture  of  the 
«kull  c\-en  without  depression 
is  f;enerally  diagnosed,  and  yet 
a  hematoma  may  mask  the 
fragmentation.  Be  on  your 
guard  in  that  matter. 

Tlte  inner  table  is  always 
more  injured  tlian  the  outer 
(Figs,  ajo,  331). 

The  prognosis  Ls  good  and  the 
treatment  simple  in  fissured 
fracture  without  depression  and 
without  symptoms  indicating 
compression. 

Put  the  patient  to  bed,  keep 
the  bowels  open,  limit  the  diet, 
and  await  developments.  Un- 
interrupted recovery  usually  follon's,  yet  the  exceptions  to  tliia  rule 
arc  not  infrequent  and  one  must  be  on  his  guard  for  intra-cranial 
hemorrhage.  Or  later,  there  may  devel<^  symptoms  which  are 
expUbabIc  only  on  the  hypothesis  of  contuuon  of  the  brain. 

If  at  any  time  symptoms  arise  indicating  tlic  occurrence  of  hemor- 
rhage, say  from  a  rupture  middle  meningeal,  immediate  inlcrvcn- 
tion  is  indicated.  Some  surgeons  go  so  far  as  to  recommend  tre- 
phining for  cver>'  fracture  of  the  skull  and  exploratory  operation 
in  every  suspected  case,  but  that  seems  at  the  present  time  too 
radical,  especially  for  the  general  practitioner  left  to  bis  own 
re:f!Ource. 
Jf  the  fractuit  is  comminuted  or  even  oiAy  fcaMi"ei,m>.\\  4^\t»- 
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^OQ,  the  chances  are  so  great  that  there  is  an  injury  to  the  brain 
that  even  with  no  symptoms  present,  immediate  operation  is  indi> 
cated.     (See  Urgent  Craniectomy.) 

COMPOUND  fRACtllKM  OF  TOE  VAULT 

Much  more  serious  from  every  point  of  view  are  the  compound 
fractures  of  whatever  origin.    The  constant  dement  of  danger  is 
injection.    Add  to  this  concussion,  contuuon,  or  Laceration  of  the 
brain,  and  the  outlook  is  grave 
indeed.     The  treatment  is  not 
so   simple,  but  its  purpiJse  is 
quite  definite,  viz.:  to  prevent 
infection. 

This  is  accomplished  not  by 
keeping  the  liacleria  out  of  the 
wound— thc>-  arc  already  in; 
not  by  destroying  Ihi-m  with 
etxong  anti^ptics,  as  these  are 
too  injurious  to  the  brain  tis- 
sues, but  rather  by  removing 
the  conditions  favorable  to 
bacterial  growth. 

To  this  end  operation  is  im- 
perative, hi  in  gunshot  frac- 
ture»,  enlarge  the  wx)und,  re- 
move cxtraneou-t  mailer,  de- 
vate  depressed  fragments,  check  the  hcnioirfaage  and  remove  dots, 
trim  away  devitalized  tissues  and  provide  drainage  {Ste  Craniectomy). 
Careful  attention  to  these  details  results  in  the  stonation  of  the 
germs  present,  with  the  result  that  repair  proceeds. 

Skill  in  divgnosis,  prognosij,  and  trealment  in  fracture  of  the  skull 
depends  ti]ion  a  dear  understanding  of  the  mode  of  causation  and 
the  sj-mptoms  otamtusion,  compression,  and  tcmtussion  of  the  bratH. 

Although  presenting  quite  a  diverse  clinical  picture,  separately 
considered,  these  tliree  conditions  are  nevertheless  of  the  same 
origin  fundamentally.  They  are  each  tcvQitV^  a  tom\l^ti.  ^  vj^sw 
Ums  expressing,  on  the  one  hand ,  varying  Ac^cc*  <A  "n'Ofttx^" 
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depression  or  stimulation  of  the  cortex  of  the  brain  or,  on  the  other, 
of  the  deeper  centers  of  the  cerebrum  anO  mw]ulla.  The  cortex  in 
the  scat  of  con!>ciuui.ne-'v>  and  at  the  same  lime  tlic  most  sensitive 
part  of  the  brain;  therefore  it  is  the  first  to  be  aflccted  by  conditions 
disturbing  the  circulation  of  the  brain. 

The  deeper  centers,  those  governing  lespiration  and  circulation, 
arc  not  so  readily  affected.  The  result  is  that  loss  of  consciousness 
is  the  first  phenomenon  (olluning  a  general  disturbance  of  traumatic 
origin.  This  trauma  may  not  be  sulTicient  to  reach  the  cardiac  and 
respiratory  centers  at  first  or  at  all;  or  it  may  only  stimulate  them; 
or  finally  it  may  paraly/e  them  as  well  as  the  cortex.  It  must  like- 
wise be  constantly  remembered  that  stimulation  of  these  ba^al 
centers  means  retardation  of  pulse  and  respiration;  depression  of 
the  same  centers  means  acceleration  of  pulse  and  respiration,  and 
acceleration  is  an  indication  of  approaching  failure. 

It  is  only  by  reference  to  these  first  principles  that  one  may  ex- 
plain and  reconcile  the  variations  in  the  derangemenu  of  the»e 
functions  of  consciousness,  circulation,  and  respiration  in  differcnl 
cases. 
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This  is  in  all  jirobabiliiy  due  to  a  molecular  di-tturbunce  of  the 
brain  substance,  and  is  accompanied  by  neither  microscopic  nor 
macroscopic  change.  The  disturbance  may  be  (a)  niuderate,  (b) 
severe,  or  (c)  profound. 

(a)  The  dislucbancc  i&  modcraU.  Under  these  circumstances, 
the  trauma  diminishes  the  function  of  the  cortex,  but  does  not  affect 
the  deeper  centers  of  the  brain  and  medulla,  so  there  is  therefore  only 
B  fleeting  loss  of  consciousness  without  any  change  whatever  in  the 
pulse  and  respiration. 

(b)  The  disturbance  is  severe.  The  force  depresses  the  cortex,  but 
only  serves  lo  stimulate  the  di-cper  centers,  and,  as  before,  there  is 
loss  of  consciousness,  but  there  is  this  lime  slowing  of  pulse  and 
breathing.  Very  soon  the  normal  rate  returns  and  a  litUe  later 
consciousness  is  restored. 

(c)  The  disturlMnce  k  profound.    The  cortex  is  paralyzed  and 
pfofouadly  dejyressed  as  are  also  the  deev«t  etnl«4.    The  result 
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is  loss  of  con»ciouane»»  and  this  time  rapid  an<l  vrealc  pulse  and  »luil- 
low  breathing  which  may  terminate  very  shortly  in  death.  la 
duulilfitl  cases,  ihtrn,  ihc  heart  is  the  chief  clement  in  prognosis. 
The  puUc  immediately  grows  cither  worse  or  better. 

Therefore  the  sym[)toms  of  concu9»on  are  distinctly  fugacious. 
This  is  its  chief  criterion. 

If  the  symptoms  once  improve  and  later  recede,  one  may  be  sure 
tlic  primary  concussion  is  complicated  by  compression  or  contusion. 
Added  l<>  these  pheiiomtrna  nf  coni^ussitm,  though  not  particularly 
helpful  in  diagnosis  or  prognosis,  are  certain  other  occasional  symp- 
toms, referable  to  the  reflexes. 

In  tljc  severe  cases  this  will  usually  be  the  picture;  At  the  moment 
of  injury,  unconsciou-'tne**  occurs,  immediate  and  complete.  The 
patient  is  more  than  unconscious,  he  is  anesthetized.  The  face  b 
pale  and  sunken  anil  the  whole  body  coo).  Tlie  pub.e  is  small, 
rapid,  and  irregular.  The  temperature  is  subnormal.  The  breath- 
ing is  shallow  and  sometime:^  sighing.  The  urine  and  tcccs  may  be 
retained  or  pass  involunlarity.  Repeated  vomiting  is  quite  common, 
especially  as  consciousness  begins  to  return.  Following  the  return 
of  conscious ncss,  a  stage  of  excitement  occurs.  The  symptoms  of 
this  stage  arc  those  of  meningeal  irritation,  and  En  uncomplicated 
cases  rapidly  subside. 

The  Irealment  is  quite  deiinile.  Disturb  the  {>atient  us  little  as 
possible  in  getting  him  into  bed.  Lower  the  bead  at  6rst  and  lr>' 
to  maintain  (he  body  heat  with  woolen  blankets  and  hot-water 
bottles.  Carefully  stimulate  the  heart.  To  this  end,  apply  a  mus- 
tard draft  over  the  heart  and  inject  ether  hypodermically  or  u  lo 
per  cent,  solution  of  camphorated  oil.  Kepeat  these  injections  fre- 
quently, being  guided  by  the  pubie.  Von  Bergmann  recommends 
inhalations  of  ether  for  the  very  weak  and  failing  pulse. 

Do  not  forget  artificial  rapiration.  In  tliosc  severe  cases  where 
the  respiration  is  dangerously  low,  it  will  sometimes  tide  the  patient 
over  the  danger- line. 

In  the  subsequent  stage  of  congestion,  keep  the  head  elevated 
and  apply  ice-caps  if  the  dressiings  will  permit.     Krrp  the  Iw-wA-i. 
open.     If  the  excitement  and  rcstlessncsa  ait  VToo«\i"p.tti,  "cw««- 
phin  hypodcrmfca/Jy  is  indicated. 
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COMPRESSION 

Any  condition,  traumxtic,  inflammiitory,  or  neoplastic,  which 
diminishes  brain  room,  may  induce  symptoms  of  compression  o!  the 
brain.  The  symjtlomft  and  iheir  course  will  vary  according  to  the 
majincr  in  which  the  pressure  is  produced. 

What  is  said  here  ap[>He4  particularFy  to  the  pressure  symptoms 
originating  in  depressed  fracture  or  traumatic  hemorrhage,  though 
much  would  aj>ply  e(|ually  well  to  the  pressure  qf  lirain  al>scess  or 
brain  tumors,  or  meningeal  exudates  and  similar  conditions. 

Pressure  nymptom!»  have  fuinhimeniatly  the  same  origin  as  con- 
cussion symptoms,  that  is  to  say,  they  arc  an  cxpres^on  of  de- 
pression or  of  stimulation  of  the  functions  of  the  cortex  and  the  aut<K 
matic  centers.  In  both  there  may  be  initial  stimulation  and  terminal 
paralysis.  However,  this  depression  or  stiniui<ition  is  produced 
difTerently  in  the  two  conditions,  concus^on  and  comi>ressioii. 

In  the  hrsl  case,  the  disliirbuncc  ol  function  is  brought  about  by 
medianical  injury  and  in  the  second  by  interference  with  the  blood 
supply.  Sudden  diminution  in  the  circulation  modilics  the  tunc- 
tional  activity  of  the  brain  centers. 

The  cortex,  the  most  sensitive,  i&  6rsl  affected,  followed  by  loss  of 
consciousness.  The  automatic  centers  are  next  affected,  at  first 
stimulated,  though  each  reacts  diScrcntly ;  thus  the  respiratory  center 
13  the  first  to  be  stimulated  and  by  tlie  presence  of  carbon  dioxide 
which  was  its  primal  stimulus.  The  vaso-molor  centers  are  next 
invaded,  and  finally  the  vagal  and  convulsive  centers. 

In  those  cases  where  the  circulation  becontes  gr.idually  slower, 
the  order  in  which  these  centers  and  areas  are  successively  affected 
is  as  f<dlows:  the  cortex,  the  corona  radiata,  the  gray  matter  of  the 
spinal  cord,  the  {>ons,  and  finally  the  medulla.  Now  the  symptoms 
originating  in  these  various  areas  as  a  result  of  pressure  are  ol  two 
kinds: 

(a)  Genera]  or  indirect. 

(b)  Focal  or  direct. 

Each  may  manifest  itself  in  two  stages: 
(i)  Stage  of  stimulation. 

(jj  Stage  of  depression  or  paralysis. 
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It  is  the  knowledge  of  these  (acts  which  enables  us  to  hannonize 
and  reconcile  the  divert  statements  of  various  observers  regarding 
the  character  and  cause  of  the  symptoms  of  compres^on.  It  is  in 
the  liemorrhage  arising  from  the  middle  meningeal  artery  that  the 
emergency  surgeon  is  chiefly  interested.  Traumatic  compression 
sufGclently  serious  to  refjuire  immediate  operation  in  nine  cases  out 
of  ten  originates  in: 

BLEEDING   FitOU   XIIF.  UtDDLE   URNINftKU,  ARTERY 

This  may  follow  injiuy  to  the  head  with  or  without  fracture.  The 
fracture  may  or  ntay  not  be  diagnosed. 

In  a  typical  case  the  concusswn  symptoms  which  supervened  im- 
mediately upon  the  injury  disappear  after  a  half-hour.  The  patient 
regains  consciousness,  and  the  pulse  and  respimtion  approximate 
tlie  normal. 

In  the  mountimc,  however,  the  blood  from  the  torn  meningeal  is  ' 
slowly  ooKing  into  the  space  between  the  dura  and  the  skull,  and  the 
"free  interval"  is  interrupted  by  headacht',  irritability,  perhaps 
delirium  (stimulation  of  the  cortex).  The  epidural  clot  {[rows 
larger,  the  intra-LTanlal  i:irc*ulalion  is  more  impeded  and  complete 
loss  of  consciousness  occurs  (depression  of  the  cortex).  Coincident 
with  Ihis.  the  pulse  grows  slower  and  stronger,  the  respiration  deep 
and  stertorous  (stimulation  of  automatic  centers).  A  little  later 
coma  is  profound,  the  respiration  begins  to  (ail,  and  the  heart's 
action  grows  rapid,  weak  and  irregular  (depression  of  botli  cortex 
and  automatic  centers),  and  finally  all  the  (unctions  o(  the  entire 
organ  arc  suppressed  and  paralyzed,  and  death  ends  tlic  scene. 

■Mong  with  these  general  symptoms  there  frequently  occur  at 
various  stages  certain  focal  symptoms,  monospasms,  convulsions; 
'  mo»o[k]egia  or  hemiplegia. 

Usually  at  the  time  the  decision  to  operate  is  made,  this  will  be  the 
condition  of  the  italicnt:     He  ties  inert,  unconscious,  the  pulse  full 
and  bounding,  the  respiration  deep  and  stertorous,  tlie  skin  hot  and 
pewpiring,  the  pupils  Irrcgubir,  uNually  diiiHed  on  the  sidft  ot  osno.- 
prcssion,  partial  or  complete  hemiplegia  ot  We  ov\'''*^^'^  WLit, 

TTeotiw>ii.—Witb  a  definite  diagnosis  once  ibM«.v  ^!ft-«*'  ^  "** 
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dificTcncc  of  opinion  as  to  the  trcalmciit.  It  is  imperative  lo  oper\ 
and  to  do  &o  without  dvlay.  Every  udttilionnl  hour  iA(h  to  the 
certainty  of  a  fatality.  The  nature  of  the  injur>'  and  the  focal 
symptoms  point  to  the  site  of  the  clot  or  the  brunch  of  llie  meninKeal 
most  probably  involved.       ^ 

By  trephining,  tlie  clot  is  exposed,  and  renio\'ed,  and  the  bleeding 
vessel  discovered  and  li^ated.     (See  Craniectomy.) 

The  pressure  symptoms  of  hemorrhage  from  injuries  of  the  wnsues 
are  identical  with  those  from  meningeal  bleeding  except  that  thcy 
de\-clop  much  more  slowly  and  are  likely  not  to  be  so  typical 
Hemiplegia  \a  not  always  in  the  side  opposite  tlie  cloL 


FRACTURE  Ol'  THK  SUPtRIOK  M.WILLA 
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Fracture  of  the  superior  miixilht  occurs  alone  or  with  fniclure  of 
the  malar  or  other  bones  of  the  face.  It  may  be  accompanied  by 
splintering  of  the  bone,  caving  of  the  antrum,  loosening  of  the  icclh, 
and  diKfigurcmeiit  generally.  The  alveolar  protet^  may  be  broken 
off.    If  this  is  the  case,  it  may  be  replaced  without  great  difficulty. 

Oftentimes  little  can  be  done  to  correct  iJie  deformity.  Tlie  lower 
jaw  can  be  used  as  a  splint  and  \'cry  little  force  is  needed  to  retain 
the  fragments  in  position. 

If  the  fracture  is  compound,  the  fragments  should  bs  Iraatnl  Con- 
servatively. It  is  surprising  how  perfectly  tliey  may  Mmetimes  be 
repaired.  The  vascularity  of  both  bone  and  periosteum  favors  this 
result. 

With  the  jaw  at  rest,  a  liquid  diet  should  be  maintained,  frequently 
cleansing  the  mouth  with  alkaline  nnti.se|>lic  fluids.  Be  on  guard  for 
fracture  of  the  base  of  the  skull. 


FRACTURK  OF  THE  M.M.AR  BONE 
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Fracture  of  the  malar  bone  seldom  follows  the  suliirc  lines.     The 

whole  bone  may  be  (lislucaled  in  a  direction  corresponding  to  the 

force.     In  this  manner,  tlic  violence  may  be  transmitted  to  the  supc- 

r/or  m^jciiia,  its  sinus  and  infia-orbital  canal,  to  the  nose,  the  orbit, 

or  to  the  base  ol  the  siuIL 
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Uncomplicated  fractures  of  the  malar  bones  require  little  treat' 
ment.     Compound  fractures  must  be  treated  on  gt-ncral  principles, 

It  may  be  possible  to  replace  a  depressed  fracture  of  the  zygomatic 
process  I>y  pressure  through  the  motith. 

FRACTURE  OF  THE  NASAL  iiONE 

from  Runshol  fractures  (sec  page  l!^),  tJic  bones  of  (he  fsc 
suffer  occasionally  from  direct  violence. 

The  natal  bones  may  be  fractured  alone  or  in  connection  with  th 
ethmoid.     Bli-cditig  is  pmfusc  and  deformity  apparent.     On  account 
of  infection  from  cither  the  ouli^ide  or  inside  of  the  nasal  cavity, 
inflammation  and  necrosis  may  Ix:  a  sequela. 

An  attempt  should  be  made  at  once  lo  elevate  the  depressed  frag- 
ments by  prei^GUTc  within  the  nassil  cavity.  The  reduction  rosy  be 
both  diflicull  and  |)ainful.     General  anesthesia  may  be  necessary. 

Check  the  hemorrhage  by  mopping  the  nasal  cavity  with  a  solution 
of  adrenntiii  chluride,  or  pack  temporarily  with  sttrilc  gauze.  Sub- 
sequently douche  the  nasal  cavity  frequently  with  glycothymoUnc  or 
Seiler'«  solution  tu  pre\'ent  infectiotu 


FRACTURE  OF  THE  INFERIOR  MAXILt.A 
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Fractures  of  the  inferior  maxilla  occur  most  frequently  just  in 
front  of  the  mental  foramen,  and  are  usually  compound,  opening  into 
the  mouih. 

The  deformity  is  determined  chiefly  by  muscular  action  and  the 
degree  of  obliquity. 

The  diagnosiw  i*  rarely  difficult. 

Ke<luction,  which  is  indicated  by  a  correct  aliffnmcnt  of  the  teeth, 
miiy  be  accomplished  1>y  bimanual  manipulation  with  the  fingers  of 
OIK  hntKl  in  (he  mouth.  This  is  usually  easily  done,  the  chief  dilli- 
cully  iH-ing  to  retain  the  fragments  in  position.  The  prevention  of 
Infection  is  likewise  important  (Fig.  S3»). 

Oliver,  of  Indiftna[iolis  (Ind,  Med.  Journal.  t()o6),  has  detcrtbod 
Uie  in<ylc  of  treatment  most  applicable  in  the  cmwuytTiWiCfc  A  ^««s^ 
practice.    He  recommends,  as  the  resuVl  <A  \a&  tuvcixtw-t-  \V«.«xv&^ 
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the  ordinary  c&se,  when  (he  patient  retains  ihc  majority  of  hit  teetfa, 

I  the  upper  jaw  be  used  as  a  splint. 

i  This  is  his  procedure:  before  nttempting  reduction  and  without 

I  anesthesia,  if  possible,  he  begins  by  passing  a  loop  of  wire  (soft  iron 

[  wire,  gauge  26. or  38)  around  the  neck  of  the  most  availalile  tooth 

E  behind  the  break  in  tlic  lower  jaw;  a  similar  loop  is  thrown  around  tlic 

I  corresponding  tooth  in  (he  up[>er  jaw.     Coininx  forward  of  ihc  frac- 

^H  lure  the  lirsi  solid  looth  and  its  fellow 

^H  ^SS^9^^           abuve  arc  both  louiwd  in  the  same 

j^'      ^m^mm^^^^\  Next    a    similar    loop   is   adjusted 

above  and  below  on  the  opposite  side 
of  the  jaw— on  ihe  sound  side  Allo- 
Relher  six  separate  wires  have  been 
uso<l.  Kach  l<u>|>  is  now  twisted  down 
I  £^V_3\  ['  \'/rif      iiEht  with  a  pair  of  plicis,  so  that  the 

^^B  ^B*^-~— -^-^j         teeth  art-  Armly  encircled  and  the  free 

^^r        iW^^'*""^^^^?'*^''^         ends  of  the  wires  left  projecting  from 
I  ^^^^^^^^^^L  ''^'^  mouth  (Fig,  333). 

^^^  ^^^B^?a»  /?«/«£«  the  fracture  as  the  next  step. 

\\      ^?P^  vfeik  This  is  done  by  pressure  and  traction 

^K  \  vs.     'V^        ^''''  '''^  fingers  inside  and  outside  of 

l^'  » ■   •        ihc  mouth. 

/wiMoW/iK.— This  is   accomplished 
by  twisting  firmly  logclher  by  means 
of  the  pliers  Ihe  corresponding  upper  and  lower  wires,  which  brings 
the  lower  jaw  into  intimate  contact  with  the  upper. 
Lujuid  diet  sucked  through  the  teeth. 

/f  n/nr^j/5.— Direct  the  patient  lubll  hts  mouth  wilh  the »)tise}ltl£ 
fluid  and  to  churn*  it  vigorously  backward  and  forth  between  the 
teeth.  This  washing  should  be  done  frequently  each  day,  and 
especially  after  each  feeding.  If  necessary,  as  additional  support, 
a  pl«ster-of-Pari»  or  Barton's  bandage  may  be  applied. 

The  wires  arc  left  for  three  weeks,  or  longer  in  the  severe  cases, 

and  after  tlieir  removal  a  bandage  should  be  kept  on  for  another 

imek.     The  patient  should  be  supplied  with  a  small  pair  of  wire 

cutters  and  tlirtml  how  to  use  them  in  ai\  tmCTgciw:^',  such  as  Kriou& 

^KOm/i/ag  which  might  result  in  asphyxia. 
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r  As  Oliver  observes,  this  formula  may  be  v&rlcd  to  suit  ihe  iiidi- 
vidual  case.  The  many  forms  of  splints  need  not  be  here  considered. 
The  cases  of  special  difficulty  in  reducing  and  retaining,  those  which 
arc  compound  and  those  in  jaws  practically  edentulous,  require 
wiring.  This  is  an  operation  simple  in  lhcor>-,  but  more  difficult  in 
practice. 


Pl<«  *U- — Wuiof  Dm  (nth  tor  tHttatt  it  ths  (»w«i  i>w.  Nolc  tbe  mtoncr  ts  nrhkb 
ihn  vins  lAdrcU  Uw  upp«r  feod  lonrvr  l*4tb  b^fom  and  bahind  ttt<<  lin'  of  fnnjlsr*.  Thi 
■WW  »lra  k  «ub«HBW1ly  t*rfMa4  MIk  It*  MrmpondLoB  vlie  below.  lo  ilial  the  lowtr  Ji* 
It  airilnled  icaliHt  tlu  uptei. 


The  main  points  arc  to  make  the  incisjoi)  along  the  lower  t>OTdcr 
of  the  jaw,  cutting  to  tJie  botie  and  Ivlling  the  middle  of  the  Inci&ion 
fall  over  the  line  of  fracture.  The  bone  is  carefully  denuded  of 
periosteum.  The  sutures  are  not  to  come  in  contact  with  the  buccal 
surfaces.  The  bones  arc  drilled;  the  sutures  oasscd  and  tied,  the 
periosteum  drawn  over  the  sutures,  and  the  soft.  v»\&  '^i'C->:i^i 
rci>a[red. 
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CHAP-IKK  XVIll 
INJURIES  TO  JOINTS 

'  DIsloottons ;  Confound  Distocations ;  Open  Wounds ;  Contusions ; 

Sprains 

DISLOCATIONS 

'houideT-joini.'  Of  all  Uic  joints,  the  shoulder  is  by  far  the  moi 
frequently  dislocates).  OJ  these  dislocations,  there  arc  several  foroitt,' 
and  yet  only  one  variety  is  likely  to  be  met  with  by  the  general  prac- 
titioner—ihe  iub-coracoid.  A  clear  conception  of  the  conditions  and 
o£  the  maneuvers  jiecessary  to  a  reduction  presupposes  a  very  defi- 
nite notion  of  the  anatomy  of  the  joint. 

Recall  the  relation  of  the  acromion  ami  coracuid  processes  to  the 
glenoid  fossa,  to  the  head  of  the  humerus  and  tn  the  capsular  liga- 
ment; the  relation  of  the  long  head  of  the  bicep»  to  the  joint  and  tlie 
attachments  and  actions  of  the  various  muscles  surrounding  the 
joint,  particulurly  ihc  sub«;apularis,  the  splnati,  the  pectoralis 
major;  and  the  relations  of  the  axillary  vessels  and  nerves. 

However  simple  a  case  may  appear,  do  not  begin  any  maneuver 
until  a  complete  diagnosis  has  been  made. 

Diagnosis. — Begin  by  inspection.  The  patient  i»  in  evident  patn; 
his  head  h  inclined  lo  the  injured  side  and  he  supports  the  injured 
memlKT  with  ihc  other  hand;  the  shoulder  is  llatlened,  the  rounded 
prominence  of  the  deltoid  haA  disap[>eared  and  the  acromion  projects; 
the  i-lbuw  is  abducted  and  the  patient  is  unable  to  bring  it  down  lo 
the  side. 

Pal^tioH  reveals  the  aids  of  the  humerus  pointing  to  the  middle  of 

the  cla\idc;  the  examining  finger  can  be  pu.«lted  under  the  acromion 

where  the  lituncral  head  should  be.     The  humeral  head  itself  may  be 

felt  below  or  to  the  inside  of  the  coracoid,  and  rotates  with  slight 

rotation  of  the  arm. 
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r  The  fingers  In  the  axilUry  space  f«iJ  the  rounded  head  of  the  hu- 
'  nieruii  projeclin^  inward  more  noticeably  when  Uic  arm  is  sli(;btly 
abducted. 

TheHe  questions  arise:  "Is  it  a  case  of  simple  dislocation,  or  is  it 
complicated  liy  a  frailun-  of  the  upper  end  of  ihe  humerus,  of  the 
great  tubenwly,  or  tlic  rim  ot  llic  glenoid  fossa?"  "  Have  the  arter- 
ies or  nerves  been  injured?"  You  must  test  particularly  for  lacera- 
tion of  the  eircumllex  nerve.  Do  ihisby  pin  pricks  over  the  deltrnd; 
if  ihc  skin  is  insensitive,  forecast  paral>'sis  and  atrophy  of  llic  deltoid, 
and  thm  anticipate  and  disarm  censure. 

Whether  any  of  the  other  complications  mentioned  arc  present 
or  not  is  to  be  determined  by  the  methods  already  described  in  con- 
nection with  fractures  of  the  upper  end  of  the  humerus. 

/?«i/Kc/iff«.— (Lfjars.)  'llie  melluKl  of  Kocher  8«ldom  fails,  if 
properly  applied,  and  if  the  various  movements  arc  modified  to  suit 
the  individual  case.  Its  purpose  is  to  put  the  head  of  the  humerus 
in  the  position  at  which  it  left  the  capsule.  Through  the  relaxed 
tear  the  head  is  then  to  be  levered  into  the  socket. 

Seat  the  |>atient  in  a  chair  fadng  n  little  to  one  ude.  I.e(  a  strong 
and  able  assistant,  standing  behind,  seize  the  patient's  shoulder 
firmly  and  make  pressure  downward  and  backward.  Place  yourself 
before  the  dislocation,  and  seizing  (in  the  case  of  the  left  arm)  the 
forearm  at  the  elbow  with  the  left  hand,  and  the  wrist  with  the  right 
hand,  direct  the  patient  to  hold  the  head  up  and  look  straight  ahead. 

Pirtt  Stage:  Fifxhn,  Adduttwn. — The  elbow  is  flexed  and  then 
gradually  ad<lucted  until  it  touches  the  body,  the  wrist  held  firmly 
meanwidle.  The  elbow  is  now  pushed  backward  bej-ond  the  axillary 
line — the  first  stage  is  not  complete  without  this.  Neglecting  this 
part  of  the  liriit  maneuver  is  a  fre(|uent  cau^c  of  failure.  T>o  not 
get  in  loo  great  a  hurry.  Remember  that  the  larger  part  of  the  rc- 
ststaoce  is  due  to  the  muscles  and  tJiat  they  yield  only  gradually. 
Too  sudden  and  too  violent  traction  on  them  augments  tlic  pain  and 
Ihi-ir  resistance.  To  pause  a  little  now,  gives  them  lime  to  relax 
(t-'ig.  S34). 

Sreond  Stage:  External  Rotation. — Hold  the  elbow  fant  and  flexed 
at  a  right  angle,  and  now  with  your  right  h&ml,  s'nVuv,'^^  \vK<eax^c^ 
outward  and  backward  until  it  lies  in  the  VTanivwMa  v«Va«\  ^J»''»«- 
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of  the  body  (Fig.  235).  It5  axis  lies  direcUy  jn  front  of  you.  Per- 
form the  maneuver  cautiously  and  smoothly.  Again  pause  until 
ilie  muscles  are  relaxed.  Do  not  be  alarmed  by  tiie  flapping  dis- 
tinctly heard  in  the  movement.    One  may  follow  the  movement 


FM- tJl'^Hf^BCllon  «4  thouUtr.     Pint  Man*:   Ficuon;  adduclioni  albav  a  Cltto 
patUrior  U>  lb*  UilUrf  Im*. 

of  the  bulging  head  of  the  humerus  with  the  eye,     Oceasic 
reposition  occurs  at  the  end  of  this  movement,  if  it  has  been  carried 
out  methodically.     If  it  has  not  proceed  to  the  thini  stage  of  the 
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Third  Stage:  Elevation. — Maintaining  flexion  2nd  externa)  rotA- 
lion,  next  lift  the  elbow  upward  and  (orwaixl— upward  and  forward 
exactly — do  not  permit  Uie  elbow  to  move  outward.  Abduction 
wHU  spoil  the  maneuver  (Fig.  236),    Lilt  upward  and  forward  till 


ttn.  MI< — RtdiKlloa  o(  ibaulder.    Second  lUfvi  Bilernkl  eolation  until  lutt- 
wm  (Uadi  *t  right  *afla  to  body. 


tfae  arm  rcAclia  tb«  hortsontal — a  sudden  snap  indical«s  Uial  the 
bead  has  slipped  into  the  socket. 

Fourth  Stage:  lultrnal  Rotalion. — Proceed  no*  ta-^iVa  v»a  wvsv^ 
the  forearm  inward  and  across  ihc  tl»«l  tttitW  V\\«:  \\mi<\  TtsA.%  a«v  'Jl^«. 
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opposite  shoulder  (Fig.  337).  'llic  movement  is  inad«  rapiilly  but 
with  no  great  force.  ThU  littler  holdt  good  with  respect  to  all  the 
movements.  It  must  be  observed  that  the  surgeon's  hands  do  not 
change'  their  hold  at  any  Htage  of  tbr  rediKtion. 


Fio-  >j6. — HedMCiioD  «4  ilioulilu.    Tliicd  fatt:  KlovkUM  vtule  munuiniiii 
(■Ututl  MMion. 


If  these  mAneuvers  fail,  rr|)cat  them  in  the  same  order,  using  11 
little  more  force  in  llie  second  and  Uiird  stages  and  pausin);  a  little 
longer  at  the  end  of  a  stage. 
la  the  suMavicHiar  form  aUo  this  m&ncuvct  wtU  succeed,  but 
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should  be  modiiicd  to  Uiis  «xtei)t:  prolong  Lhe  second  stage  two  or 
three  miitules,  ti»ing  more  force  to  obtain  external  rotation  and  the 
backward  portion  of  the  elbow.     In  this  wise,  the  muscles  are  re- 


I 


KlO 


L.  ij?. — Rsilutuoo  ot  ihouI'lfT.     rouiin  iii^j.     [nutiul  mtalKin. 


Uixcd  more  completely.    Without  changing  the  external  outward 
I      rotation,  the  elbow  is  lifted  upward  and  forward  as  before. 
F  Not  lvs8  efTicient  in  certain  cashes  of  subcoracoid  di.ilocation  in  tlie 

melhod  of  iloihe,  or  tracHon  in  e:tirtmt  abJuclioa.    Uv&^Wi ^i^vji3« 
m  all  other  forms  of  Jnwajxl  and  dowQwa.id  disVQC&Xvou. 
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In  Uilsprocedure.counU-i-'CxtenMoii  is  indispensable-  A  long  towel 
will  serve.  It  encircles  the  injured  shoulder,  passing  under  the  arm- 
pit, and  the  two  ends  cross  the  back  toward  the  south  side.  While 
the  as^Manl  nlakl^s  forcible  counter -extenuon,  the  operator  manipu- 


PlQ.  liL — It*lu<tii>n  III 


'Hie  kill  et  Ibt  buBMrut 
:  IiM  thfl  lAuuldar. 


L 


lates  the  arm.    It  is  best  that  he  stand  on  a  stool  or  chair  if  not  tall 

enough  to  make  good  traction  upward.    Now  seize  the  ann  above 

the  elbow  and  the  fortarm  near  the  ftiist  (Kig.  ajS).     Ftex  the  elbow. 

M-xt  e/cvatc  the  arm  by  cjclreme  abduction  until  it  b  in  line  with  the 

a/>//jf  ofl&e  scapula.    The  arm,  you  musl  (M«v«,4mi  tiwVTtnii  the 
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thorizonUl  ineKly,  it  is  elevated  beyond  Uiat  level.  This  is  of  the 
greatest  importance.  With  the  arm  thuB  in  extreme  abduction,  next 
make  strong  traction  in  that  direction  (Fig.  339),  Assislftnce  in  trac- 
tion may  be  necessary ;  or  one  may  conttde  the  traction  to  an  assistant, 


^^no.  »»^ 


-IttiluolJoa  kr  hfah  sbdiMtl^n  Mid  inctloii.    N'«l*  mftnnir  ja  urtikb  th*  aMUMnt 


while  with  the  thumbs,  one  pushes  against  ihe  humeral  head  in  the 
axillary  space. 

II  this  does  not  succeed,  begin  the  second  stiigc; 

Depress  the  arm  rapidly  and  smoothly,  letting  the  point  of  the 
ell>ow  pass  in  front  of  the  chest,  all  the  while  maintaining  lcac*j.(»^. 
This  method  occasionally  faih  for  tlie»:  Tta.wn'b'. 

(0  Traction  with  high  abduclioa  U  not.  Voiait  taoii.^^  «i'o.'Oi.ww»J 
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The  arm  is  dvprasscd  before  ihc  h<;a<l  ha*  been  siiflicieiitly  elevated  by 
traction. 

(a)  The  arm  is  lowered  too  sl»wly. 


1 


Fl^  t40.— ChipmAQ't  nielhod  uf  n^ucinji  duloc^ted  hhouldof. 
(f  nUrmUIGiKlJ  jQumml  itf  Smrtirji.} 


finl  lU^e. 


WL 


lo  neglected  cases  or  in  the  very  muscular,  general  anesihejta  may 
be  indispensable  whatever  the  method,  but  force  mttil  then  be  em- 
|)loycd  with  >lill  jireati-r  care,  and  it  must  be  borne  in  mind,  too,  that 
incomplete  anesthesia  here  h  as  dangerous  as  it  is  useless.  The  p«r- 
U'eubr  danf[er  of  t)ii$  method  is  laceration  of  the  axillary  slntctures. 
gcaerai  anesthesia  is  strongly  coQlia-uidica.\Ad,  Ucoi  anesthesia 


k 
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may  be  employed,  injeclinKtliejointand  the  U-nduns  near  Uieir  lines 
of  inscrlion.  How  long  aflct  Uic  injury  reduclion  may  be  attcmplcd 
cannot  he  dctvrinincd  )>y  any  rule,  but  by  the  conditions  in  the 
individual  rase. 


Fib,  141.— CbipnuiD'i  odhod  U  ntliuUd  dulu.^icJ  liujuitici,     licconil  tiaBt. 
{(■liradNaaal  Jfaaal  afSmrtrty.) 

Cliipnuin,  of  New  Ixindon,  Connecticut,  suggests  a  mclltoil  which 
must  prove  of  value,  cspixially  to  the  doctor  compelled  to  act  without 
assistance. 

He  describes  his  method  thus  (Int.  Journal  vA.  Swiyst-j  ,'sAw«^w«  > 
1906):  Stand  facing  your  patient.     GtiiAMaWy  lawn  >!ti«.  iiv*.«t».\*&. 


sxa  I 
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arm  to  a  horizontal  position  and  place  it  on  your  shoulder  with  fore- 
arm flexed  on  your  back.  Direct  the  patient  to  pass  the  well  arm 
und«r  j-our  arm  and  grasp  the  wriat  of  the  injured  arm  with  [he  well 
band.  TIjus  the  patient's  arms  encircle  your  body,  iJic  injured  one 
passing  over  one  shoulder,  the  sound  passing  under  the  other  (Fig. 

340)-  V 

Second  Stage.— Hov  direct  tlie  patient  to  sag  downward,  and  the 
weight  of  the  body  drags  the  head  of  the  humerus  outward  and  up- 
ward, when  you  can  ea&ily  return  it  to  the  glenoid  cavity  with  your 
hands  (Fig.  341).     The  dislocation  is  so  easily  and  expeditiously  re- 


ViQ,  1411 — DlilocfttMD  of  ihouliln.    (H'altJtam.) 

duced  that  even  the  surgeon  himself  is  surprised.  There  is  the  least 
possible  additional  injury,  the  least  possible  pain;  there  is  no  need  of 
an  assistant  or  an  anesthetic. 


SITBGLENOU)  DISLOCATION 

This  variety  is  always  the  result  of  forcible  abduction  of  the  hu- 
meni'',  the  tear  in  the  capsule  falling  below  the  glenoid  okvlty,  and 
the  head  of  the  humerus  remaining  fixed  there  (Fig.  143). 

The  diagHosis  is  to  be  made  from  the  symptoms  already  described 
for  the  subcoracoid  form,  the  only  difference  l>eing  that  the  elbow 
is  further  from  the  chest,  the  flattening  of  the  shoulder  more  pro- 


I         nmin 
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nounccd,  the  head  of  the  humerus  more  rmdUy  felt  En  the  axilla 

(Fig-  =43)- 

The  reduction  may  be  aScctcd  by  Kochcr's  method,  but  perhaps 
the  best  mfthcd  U  that  of  extreme  abduct  ion  wilh  traction,  wliirh  hnn 


I 


Pin.  ii.i.    -Kc-lu.'.iuti    :  J    .1.,:  I       .  iiiloHtion.    S«oad  tUoc. 
glaiiliun  sKli  condsai  Inttion. 


alrctidy  been  dcMribcd.    Tbc  patient  may  be  seated,  but  oftco  must 
re»-Iine,  for  lUc  weight  of  the  pemlenl  limb  may  be  very  painful.     The 
injured  member  U  grasped  above  liic  elbow  wil.Ko^tWti^,\>OiQ.'«'^wt 
wrist  with  the  other,  flexed,  slow\y  raised  to  \oim  ■a.'Cv  o\i\»»-  »»'6*' 


J 
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with  the  chest.  In  this  position  strong  tractloo  and  counter-traction 
arc  to  be  made.  Usually  thb  succeeds,  though  it  may  hclj*  to  press 
the  head  into  place  (Fig.  244).     If  traction  and  pressure  arc  not  suf- 


PlC.  M4- — RtduettMi  at  tubcUnold  dlttocalion.     Thint  ilaK*.     Tnclivn  «i(b    hifli    kl>- 
ductioa  aud  (ircHUtt  no  Um  buiueral  beduU 

ficknt  to  efloct  reduction  after  the  niu.scles  have  Ixjcn  thoroughly 
relaxed,  the  arm  is  to  be  <iq)rcssccl  as  before  described. 

Suhspinous  Uislocalion. — In  thb  case  the  shoulder  i»  Haitcned  in 
front  and  the  examining  finder  finds  a  marked  depression  between  ihc 
tjp  0/ tJic  acromion  process  and  the  coiacoid.    The  elbow  'a  ourted 
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itty  forward  and  tbc  arm  rotated  inward.    The  head  of  the  hu* 
merus  can  bo  felt  below  the  spine  of  the  scapula. 

Rfduflion. — General  ane^tliesia  is  usually  necessarj-.  Grasp  the 
arm  above  the  elbow;  slightly  abduct  the  uim;  slightly  increase  the 
Inward  rotation  (newr  rotate  outward) ;  make  traction  in  a  direction 
downward  and  forward.    Pressure  forward  on  the  head  is  helpful. 

AFTEK-IKKATURNT  OF  SnOtTLDEK  DISLOCAnONS 

The  task  in  any  form  of  dislocation  does  not  end  with  reduction. 
There  is  still  the  duty  to  restore  usefulness  as  completely  as  possible,  , 
and  to  that  end  the  suh-teciucnt  care  must  he  minutely  regulated.  I 
The  incUnation  is  to  immobUize  the  joint  too  completely  and  too 
long,  fearing  a  recurrence  of  the  dislocation.  This  enforced  rest  com- 
bined with  injury  is  liable  to  produce  atrophy  of  the  muscles,  stiffness 
of  the  joint,  and  protracted  loss  of  function.  The  indications  for 
after-treatment  are  vuriinL«,  dejiending  upon  clinical  conditions.  1 

(A)  An  uncomplicated,  easily  reduced  dislocation  in  a  healthy 
strong  adult : 

Begin  by  iromobiliunK  the  shoulder,  but  take  care  that  after  three 
or  four  days  of  complete  re^l  massage  and  passive  motion  shall  be 
begun.  The  joint  is  cautiously  put  through  all  its  motions,  the  del- 
toid, and  pcctoralis  major,  and  the  scapular  muscles  carefully  mas- 
saged; a  (Lilly  K^nce  gradually  prolonged. 

In  the  inlerx'al  the  arm  is  bandaged,  but  gradually  the  drcs»ng  is 
relaxed  and,  after  a  week,  movement  left  quite  free.  In  two  weeks 
of  such  treatment  the  function  may  be  entirely  restored, 

(U)  The  case  was  complicated  with  injury  to  the  soft  parts,  was 
with  difficult}-  reduced,  and  only  after  a  number  of  attempts;  it  is 
likely  that  the  capsular  ligament  wns  extremely  lacerated: 

Under  such  circumstances  not  only  partial  displacement,  but  ^ 
actual  dislocation  is  to  be  feared.  Tmmobilize  the  joint  with  a  Mayor 
sling  or  Vclpcau  bandage  and  let  it  so  remain  a  week.  But  this  will 
not  prevent  massage  over  the  shoulder  after  four  or  live  daj'S,  I>o 
not  prolong  the  fixation,  remembering  that  a  dislocation  accum|)ai)te<l 
by  great  violence  furnishes  the  condition  must  favorable  to  adhesions 
and  weakness,  and  against  these  evils  we  have  t\o  ttK\tS\t%VviX  -wmc 
sage  and  gymnastics,  which  must  be  carty  bcijun  ^'n&Xotv^d**'^'^'^'*-*'^ 
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A  man  was  brought  to  Uie  City  Ho!i[>)ta]  with  a  pronounced  sub- 
coracoid  dislocation.  The  radiograph  showed  a  part  of  the  greater 
lubero&ity  saikd  oil.  The  injury  was  a  crushing  one,  a  great  slack 
of  sacks  filled  with  flout  having  toppled  over  and  pinned  him  against 
the  wall.  The  tendon  of  the  bice|>«  was  probably  torn  from  its  groove 
carrying  a  fragment  of  bone  with  it.  Under  general  anesthcsja  the 
dislocation  was  easily  reduced  by  traction  with  high  abduction  com- 
bined with  pressure  on  the  head  of  the  humerus.  After  two  weeks' 
immobilization  the  tenderness  on  jireisurc  over  the  greater  tubcr- 
osily  was  still  marked  and  il  was  a&sumed  that  the  fragment  was  not 

yet  reunited.  Movement  at  the 
elbow  also  excited  pain  at  the 
shoulder.  After  another  ten 
days,  massage  and  passive  mo- 
tion was  tried  again  with  better 
results  and  a(  Ihe  end  of  five 
weeks  he  had  regained  the  func- 
tions of  ihe  joint  in  fair  degree. 


i 


rr  ^^^        Jiffjan-  DISLOCATION  OF  THE 

j^tP;^  ' V^^^^  "^'^  accident,  which  may  hap- 

t^^^^^v^r   SsBSl     P^"  ^^  most  unexpected  times, 
a^S^^^^^/f    J  ^S®    "'^cn  yawning  or  laughing,  for 
'^        '  "  instance,  might  be  confused  with 

certain  fractures  of  the  infeiior 
maxilla.    The  opened  mouth,  the 
loss  of   jjowcr   to   close  it,  are 
characteristic  (Fig.  245).    The 
.reduction  is  usually  easy.    Both  sides  may  be  reduced  simulta- 
neou.'Oy.     Wrap  the  thumbs;  you  have  to  deal  wiih  the  powerful 
muscles  of  masliciition,  which,  when  the  dislocation  b  reduced,  are 
likely  to  close  the  jaws  with  much  force. 

The  thumbs,  pasHM  into  the  mouth,  press  downward  and  backward 
on  the  molar  teeth;  at  the  same  lime,  the  fingers  booki-il  under  the 
chin  p\ii\  upward.     In  the  mu.'icular,  cori:«idcrab1e  force  is  : 
Thvjaws  g/iould  be  moved  only  s1igbi\y  (or  several  days. 


Pia  14S/— DidOoUioa  nf  )aw.     (IfunUiaJ 


1  under  the       1 
is  rc<iuired.      J 
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Dislocation  of  the  elbow,  which  occurs  with  considerable  frequency, 
especially  in  children,  nearly  always  assumes  the  form  of  backward 
displacement. 


pfcanr*  tornril  oa  tha  alMsrman. 

Diagitosit. — llic  elbow  is  increased  in  thickness  antero-posleriorly. 
The  Qexure  of  the  joint  is  drpretscd.  Where  the  head  of  the  t%)^-^^ 
should  be  there  is  a  dciiics&ion.     The  o\ccr&i\on\&  aVwOTTO.^^^  ijx««»r 


J 
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Qcnt.  Compare  th«  retation  of  the  olecranon  to  tlie  Inner  condylar 
lines  on  Uic  two  sides,  i'lcxion  U  (juitc  painful  an<l  practically 
impossible. 

If  the  diagnosis  is  doubtful,  as  it  often  must  be  when  swelling  Is 
great,  one  thinks  of  supra-condylar  fracture.  Hut  in  the  case 
of  fracture,  the  relation  of  the  olecranon  to  the  condylar  line  is 
unaltered;  the  humerus  is  shortened;  the  deformity  disappears  with 
traction. 

ReducUoH. — (A)  Standing  on  the  injured  side,  sdze  the  arm  above 
the  elbow  with  both  hands,  and  as  an  assistant  makes  traction  on  the 
fi>reaTm,  steady  the  arm  and  press  with  both  thumbs  on  the  olecranon. 
The  traction  is  made  at  lirst  in  the  direction  of  the  long  axis  of  the 
forearm,  but  as  the  limb  yields,  the  forearm  is  rapidly  Sexcd — con- 
tinuing the  traction  and  pressure.  By  this  mean^  reposition  ts  usu- 
ally  quite  easy  (Fig.  146). 

Traction  and  counter-traction  as  before,  except  that  the  tract! 
which  began  in  the  direction  of  the  long  axis  of  the  forearm  and  p: 
duccd  flexion,  now  produces  hypcr-c»lcnsion.     In  the  meantime, 
press  on  the  olecranon  and  ihe  head  of  tJie  radiu-t.     In  this  way,  one 
will  sometimes  succeed,  but  do  not  forget  this  method  is  available 
only  for  those  who  have  supple  joints. 

(C)  Method  of  AsUey  Cooper: 

The  patient  is  sealed  on  a  cliair — you  place  yourself  on  the  side 
opposite  the  injured  etbow.  If  it  is  the  right,  for  example,  stand  upon 
the  left  side  and  place  a  foot  upon  the  chair.  Get  the  bend  of  the  el- 
bow over  the  knee.  Steadyinj;  the  humerus  witli  one  hand,  draw  on 
the  flexed  forearm  with  the  other,  at  the  same  time  flexing  the  elbow 
over  tlie  knee. 

Generally  speaking,  however,  if  the  first  method  fails,  it  is  bet- 
ter to  give  a  general  anesthetic,  with  which  the  chief  diflicullies 
disappear. 

Lateral  dislocations  are  usually  replaced  without  much  trouble  by 
pressure  combined  with  extension. 

Ajter-tre<ilmeNl.—'Y\'ih  must  be  begun  even  earlier  than  for  the 
shoulder — massage  and  passive  motion — else  a  stiS  joint  is  very 
likely  to  follow. 
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P^^  DISLOCATION  OF  THE  THUMB 

This  accident,  apparently  simple,  presents  some  peculiarities, 
which  must  be  borne  in  mind. 

These  displacements  al  ihc  mctacaipo- 
phalangeal  joint,  are  classified  as  incom- 
plete, complcic,  and  complicated,  de- 
pending upon  the  relations  which  the 
articular  surfaces  assume  and  upon  ihe 
disposition  of  Ihe  sesamoid  bone  (Fig. 
247).  Incomplete  dislocations  leave  the 
articular  surfaces  in  slight  contact;  com- 
pleit  dislocations  find  the  articular  sur- 
faces At  right  angles,  the  phalanx  stand- 

I      ing  upon  the  dorsum  of  the  metacarpal 

I  (Fig.  348);  and,  if  in  addition  to  this,  the 
torn  anterior  ligament  and  sesamoid 
bone,  in  attempt  at  flexion,  arc  wedged 
between  the  articular  surfaces,  the  dislo- 
cation is  said  to  he  (omplkoted,  a  condi- 
tion difficult  to  manage  (Fig.  249).  Since 
this  condition  i»  ])ri)duci-d  b}-  maladroit  attempts  at  reduction  of 


Pic  aiT.— Conplol*  dlilocatlon 


Pig,  t«t — CeiBpMa    dUlocaUoo 
of  Ihunili.     (UvHlIiii.) 


cation   of   tbumU.    (WmlKo.) 


the  complete  dislocation, 
th«  maneuvers. 


ii  is  espedally  desirable  (a  Anv&^sv^xA 
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Whether  the  dislocation  be  complete  or  incomplete,  never  attempt 
roiliiclion  hy  Jlexioft.  Tliat  is  the  thing  to  be  avoided.  Seize  the 
thumb  and  slif;btly  bend  it  still  further  backward,  at  the  same  time 
pushing  the  base  of  the  phalanx  obliquely  downward  and  forward. 
Directly  the  phalanx  will  be  felt  to  slide  ox'er  the  head  of  the  meta- 
carpal into  its  place. 

Comptkatrd  Dislocalhn. — (Lejarsi.)  Em)>)oy  geoeral  anesthcata. 
Only  the  most  carefully  regulated  maneuvers  will  succeed.  Do  not 
attempt  the  reduction  unless  the  various  slqw  are  clearly  in  mind. 

(t)  Make  traction  on  the  digit  in  the  direction  of  its  axis  until  it 
Is  as  long  as  normal. 

(i)  Seizing  the  thumb  between  forefinger  and  thumb  in  such  man- 
ner that  your  thumb  presses  on  the  dorsal  surface  of  the  di»1ocated 
joint,  bend  it  backward  until  it  stands  perpendicular  to  the  meta- 
carpal, or  even  furlhcr.  Tlie  object  h  to  put  the  thumb  in  the  potU 
tion  of  utKomplicaled  dislocation,  and  thus  disengage  the  sesamtud 
bone. 

(3)  Still  holding  it  at  that  angle,  push  the  ba»e  of  the  phalanx 
forward. 

(4)  Having  pushed  the  phalanx  as  far  forward  as  poK»ble  in  this 
manner,  begin  suddenly  to  flex  it,  in  the  meantime  keeping  the  last 
phalanx  extended  and  do  not  cease  to  pii^h  forward  while  flexing. 

If  lailuTc  attends  two  or  three  attempts,  do  not  persist;  proceed 
to  operate. 

Dislocations  of  thefiugers  should  be  treated  in  the  same  manner— 
never  begin  by  flexing. 

Reduce  by  lirst  bending  the  finger  l>ackwaTd  and  then  pushing 
the  base  of  the  phalanx  Forward.  In  every  case  the  purpose  is  tu 
reproduce  in  reduction  the  movements  of  dislocation. 

DISLOCATION  OF  THE  HIP 

These  accidents  are  always  serious,  and  yet  are  comparatively  rare. 
Of  the  different  forms  of  luxation  of  the  femoral  head,  the  baehistrd 
on  the  dorsum  lUi  i»  by  far  the  moat  frequent  (Figs.  35*1  *S*)- 

Diagnosu.—Thc  thigh  is  adductcd,  rotated  inward,  and  practically 
immovable.     The  Ifg  la  apparently  shortened,  the  knee  slightly 


I 
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flexed.  The  trochanter  rests  above  the  line  drawn  from  the  sjnnc 
o(  the  ilium  to  the  ischial  tuberosity.  The  femoral  head  may  be 
felt  under  the  gluteal  muscK-s  nn  the  dorsum  ilii. 

Reduction. — General  ancsthe^  is  usually  necessary.  Lay  the 
patient  on  u  pallet  on  the  floor.  A  strong  assistant,  pressing  on  the 
iliac  spines,  immobilijMrs  the  pelvis. 

Pint  Mmtment:  FUxiftt  of  Thtgh. 
— Grasp  the  thigh  above  the  knee 
with  one  hand  and  mth  ihe  other, 
tJie  leg,  and  gradually  Qex  tlie  hi]> 
and  knee.  Flex  the  hip  to  a  right 
angle. 

Seeond  Mavcmenl:  Tradion  on 
tkt  FUxtd  Fewiwr.— When  the  hip 
is  flexed  at  a  right  angle,  begin 
traction,  maintaining  that  angle. 
Do  not  be  afraid  to  u.se  force. 
This  is  the  most  important  man- 
euver. Properly  applieil,  ihat  I:t  to 
say,  with  powerful  traction  on  the 
hip  bent  at  a  right  an^lo,  the  effort 
will  often  be  rewarded  t>y  a  sudden 
snap,  which  indicates  that  the 
femora!  head  has  returned  to  its 
socket  (Fig.  357). 

Third  MinemtHt:  External  Rola- 
/iwt  with  /lM«c/(oii.— Ptrsbting  in 
the  traction,  the  re.uslin^  muscles 

arc  felt  to  yield.  Now  carry  out  the  final  maneuver,  which  should 
guide  the  head  over  tlie  rim  of  the  acetabulum  into  place.  Continue 
traction  to  some  extent,  but  rotate  tlie  thigh  outward  and  at  the 
same  lime  abduct.  All  the  other  methods  proposed  arc  but  modi- 
fications of  this  (Fig.  353). 

ISCKIATIC  Dl!>I.OCATtON 

^BDiagnofitic  pointK:  Adduction,  inward  rotation,  n\a.iV.vA  %>i-&ts«, 
^a  both  knee  and  hip  (Fig.  254).  J 


?M.  ito. — BftckvMil  ditlDCation,  donu  m 
flU:  4tiwleniiig.  inwnjon.     (IfaitUfaJ 
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Reduction. — By  the  same  method  as  the  dorsum  i!ii.     Do  not  begin 
the  final  movement  of  abduction  and  external  rotation  too  soon. 


Pin.  ■{(.— OUocuMa  «t  Ih«  r«piar  upmrd  aad  b*«kwud  la  4  tUld. 
Tha  arrDV  poiata  W  UiB  ■atAbnlniB. 


^^ 


SUBPUBIC    DIELOCATIOH 

Diagnostic  point*:  Compured  with  the  ischiatic  an  opposite  con- 
dition of  affairs  exists-  abduction,  external  rotation  and  extension. 
The  great  trochanter  cannot  be  located  (Fig,  355). 

Reduction. — I-lcxion  is  here  illusory,  and  equally  so,  blind  traction. 
t/y  JUa'ag  the  extended  limb,  abduct  it  as  far  as  possible;  whi 
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abducUng  continue  to  lift.  The  hvud  rolls  down  toward  the  ob- 
turator foramen,  and  Tinally  the  ihigh  stands  vertically.  Now 
adduct  and  rotate-  inward. 


Puv  >(>.— RotMikoa  ol  tW  Up.    Ptaikta  ol  iha  MM*,    tirkdiial,  tvuoa  at 
ilw  hip  siih  Inetian  na  Ui!ih. 


OBTURATOR    UISLOCATtON 


Diagnostk  puinis:  The  hip  U  Rexul,  ntxiucted,  and  rotated  out- 
ward {Fig.  asW- 

Reduclhn.—i'lcxioa  of  hip,  iraction  on  flexed  thi^U,  nAA^ilv-w.^ 
iowaid  rotation. 


J 
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TI)U  accident  is  infrequent,  easy  of  disRno.>iis,  and  coni|>aratively 
easy  to  rt-duct:. 

General  anesthesia  is  frequently  necessary.  Two  assistants  are 
nec-dcd,  one  for  trucltonon  the  leg  andoiie  for  counter-traction  on  the 
Ihigh,  while  pressure  is  applied  at  the  }i>iiH. 


Fjc   lis- — k«ducljoa  cit  dips       7b'ni  bLajie. 
Hip  itKiiiiitv  dcied. 


CaUihaJ  fvlALtuh. 


On«  must  l>c  concerned  here  with  Ihe  condition  of  the  blood 

vessels.    Suppose  there  is  no  pulse  at  Uie  ankle,  the  popliteal  space 

is  evideotly  6I!ed  with  bloofl.    Under  thc«:  circumsiiinces  apply  a 
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tourniquet,  and,  under  rigid  sntbqisis,  open  up  the  space  by  * 
longitudinal  fnmion,  turn  out  the  dots,  ligate  the  lorn  vessels. 
Remove  the  tourniquet,  complete  the  hemostasb;  and  sew  up  the 
wound.     The  limli  is  bundaged  in  cotton,  elevated,  iind  kept  warm. 


Piu.  in. — DulMaliua  ot  hip 
liMkwd  Into  Uw  Klatle  ooUb. 
Lw  iborunad.  loot  ia*i*Md, 
iUomUim.) 


Fic  ajj. — PoritanI  <Uila«ttMU 
lubinibk:  eitciuK-n.  cvcnioa. 
(UoiOlta.) 


Time  alone  can  (ell  whether  or  not  the  circulation  will  be  reslorrd 
and  gangrene  averted. 


DISLOCATION  OF  THE  SEMILUNAR  CARTILAGES 

This  is  an  in)ur>'  likely  to  be  forgotten  in  nialdng  a  diagnosis  of 
dUa  bill  ties  oi  the  knee. 
The  internal  semilunar  cartilage  \&  Kkuc\t  mwe  ViVA-^  ^.<»  ^^  *■*■■**" 


J 
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nivtiy  the  aca^ealmaaliyoccamnfm  this  wtaaBKn  the  individiill 
atlcnpU  to  tura  saddenly  vlak  the  knee  b  Aeted.  The  cartitag^ 
dtbcr  as  a  wbak«r,  moce  often,  a  put,  projects  to  tbe  outside  or  tn- 
iUe  tt  the  ioini  dicamfctepcc.  Tbere  b  s  soddea  pabtful  lockini 
tbe  of  joist 

TbepatkslUtiiadf  bfl{tcaal4etorclir%-etfaecaiMStkobya  littk 
Bttidpalatiaa  «f  tbe  joint,  combined  with  bioal  pctssure.  The 
injmy  b  a  serious  one.  functionally,  and 
■t"™"*!*  praktogrd  'RSt,  in  I  be  hope  that 
union  may  oocnr.  An  claslic  silk  stocking 
foe  the  knee  gives  support  and  tettds  to 
prcvTnt  rccuTTcnoe  of  the  trouble,  but 
violcDl  raoi-cnents  arc  almost  sure  to 
bria^  a  letam.  If  asepab  b  assured,  the 
joint  may  be  opened  and  tbe  cartilage 
sutured  to  the  tibia — an  opemuon  tu  be 
advised  by  the  general  pcactitioner  and 
yet  scarcely  e\-cr  ncce«sar)-  to  be  under- 
taken by  him. 


DISLOCATION  OF  THE  PATELLA 

The  difficulties  in  correcting  tbe  dis- 
placement of  the  paleiia  an  various,  de- 
pending not  only  on  the  character  of  the 
dislocation,  but  alio  on  the  condition  at 
I  he  ligumvnts  und  muscles. 

In  general,  there  is  one  method  of  treat- 
ment, vi».: 

Extend  the  Ic);  completely  and,  holding; 

it  in  vxteiuion,  flex  ihc  thigh  to  a  right 

angle.      By  this  means  tlic  quadriceps  extensor,  in  whose  tendon  of 

iii»orti»n  the  patella  i.i  loilged,  h  relaxed,  permitting  the  bone  to  be 

miLtiipuUile<l  into  place. 

DISI.OCATK>N  OF  THE  ANKI.E  AND  TARSUS 

The  diagnottis  and  correction  of  tlicsc  injuries  are  more  especially 
maltera  of  anatomy.    Wliocver  lias  clearly  in  mind  the  relations  of 
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Pic.  1^.— D«>rD*anl  dUloca* 
iKin.    ObtMnlcr.    (UamlUa.) 


r 


DISLOCATION  OP  THE  ANKLE 


3S3 


ihe  components  of  ihe  fool,  can  determine  the  character  of  the  disar- 
iangi:mcnt  with  the  minimum  difRculty. 

If  llie  diagnosis  is  wrongly  made,  correct  reposition  is  lacking, 
and  in  consequence  there  persists  a  degree  of  deformity  and  loss  of 
function. 

One  must  begin  bis  task  of  diagnosing  a  serious  injury  to  the  foot 
by  recalling  the  relations  of  the  malleoli  and  astragalus,  the  os  calcls 
and  the  other  tarsal  bones,  to  each  other. 


Flu   JS7. — Sackniii  di>Iii<al>»a  (4  uillln  with  (ibluic  uf  the  libia. 

Inject  the  foot;  the  heel,  Ihe  sole,  the  borders,  the  malleoli,  the 
tendo  achillis— and  com|>are  each  of  these,  point  for  point,  with  the 
sound  side.  Remember  thai  the  line  of  tlie  tibial  crest,  prolonged, 
falls  on  the  second  toe. 

A  dLslocalion  of  the  ankle-joint  assumes  various  forms.     The  other 
bones  may  be  dislocate<l  from  the  astragalus,  which  tcVixws'Ws.wsK'TOal^ 
relation  to  the  malleoli.    'I'hcre  may  be  aoUVy  fc  iS;\Awa>\q'6.  ^V  >^^«^ 
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astngaluE,  wliicli  may  take  almost  uny  |x»ition  ima^naMe.  Leu 
often  one  find?,  displacement  of  the  metatarsals  and  phalanges. 
There  may  be  a  fracture  of  the  fibul«  (Fig.  257). 

It  is  scarcely  possible  to  indicate  an  exact  method  of  reducing 
such  luxations.  The  surgeon's  ingtmiity  must  suggest  the  proper 
varialions  of  Iradion  combined  with  preisure.    A  type  may  be  found 

in  backward  distocatioHs  of  the  ankle  (Fig. 

The  malleoli  arc  carried  forward,  the 
heel  U  elongated,  the  foot  sliortencd. 
There  is  a  transverse  fold  in  front  of  the 
ankkt  ridged  vertically  by  the  stretched 
extensor  tendons. 

ReduclioH.-^TUe  [lalient's  fool  projects 
over  the  end  of  the  table,  an  assistant 
steadying  the  flexed  knee.  Grasp  lh« 
heel  with  one  Eiand  and  Utc  middle  of  the 
foot  with  the  other  (Fig.  159).  Make 
traction-  at  first  to  reflex  the  opposing 
muscles  and  then  shove  the  (oat  forward 
and  at  the  same  lime  flex  it. 
A/ler-lreatm€Ht,—The  injured  joint,  carefully  padded,  must  be 

fixed  by  a  plaster  splint.    After  eight  to  ten  day»,  passive  motion 

and  massage  must  be  begun. 


P10.    ijl.— BaclLnrd  djilou- 


COMPOUND  DISI^CATIONS 


Those  arc  accidents  always  to  be  drcadeil,  and  yet  they  yield  ex- 
cellent results  under  aaliscptic  methods. 

Before  you  is  a  joint  wide  open,  the  articular  surfaces  bare,  per- 
haps protruding,  and  immcdiiitely  you  think  of  resection  or  amputa- 
tion, and  yet  you  will  do  ncitlicr.  Vou  will  proceed  to  do  a  most 
careful  disinfection  and  to  secure  u  complete  reposition  and  immo- 
bilization.    The  one  chief  concern  is  ditin/ulion. 

Tlie  same  indications  for  treatment  arc  present  as  in  compound 

fracture  into  joints  (sec  page  304)  and  depend  upon  the  degree  of 

injury  to  Uic  soft  parts  SLtid  whether  ihcmtcctionUotianot  obvious. 


The  slctn  about  the  wound  ts  prqiared  as  for  a  surgical  operation, 
the  wound  is  thoroughly  flushed  out  with  normal  salt  solution,  foreign 
bodies  are  removed,  and  replacement  is  cficctcd.  The  next  step  will 
vary,  depending  upon  Uic  degree  of  confidence  in  having  completely 
sterilized  the  joint  cavity.  If  the  effort  has  been  exacting  in  that 
regard,  tightly  suture  the  deep  layerit  over  the  joint,  close  the  super- 
ficial layers  with  interrupted  sutures  and  appl)'  drainage. 

If  the  articular  structures  were  impregnated  with  dirt,  one  will 
still  (car  suppuration  despite  the  greatest  care  in  cleansing,  and  will 


close  the  wound  less  firmly  and  provide  for  free  drainage.  Remov- 
ing as  many  bacteria  as  possible,  starving  those  that  remain  by  rfr* 
moving  their  food  supiity^-devitalizcd  tissue  and  blood  scrum— arc 
ihe  principles  of  trcntmenl;  cleansing  and  draining,  the  means;  heal- 
ing without  inllammalion  or  suppuration,  the  end. 

Dressini^  and  .IZ/ff-trorc .—Having  provided  for  drainage,  cover  the 
wound  with  ^le^le  gauze,  envelop  the  limb  in  absorbent  cotton  and 
immobilize  the  joint  with  a  plaster  splint. 

As  soon  a*  Uie  soft  parts  arc  healed  and  the  danger  of  infection  has 
|>a.<i$ed,  i>egin  massage  of  the  muHrlcs  and  slight  movement  of  the 
parts  daily. 

But  in  spile  of  careful  cleansing,  infection  may  develop.    On  the 
third  day,  pcrhaiw,  a  chill  occurs,  Uie  fever  mounts  i&v^&'^  *.ti\>Jnw«. 
arc  all  the  local  signs  of  inflammation  and  &c\»s.\s.    \>o  ^ox  \,ts«».\«ra*' 
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but  tmmcdialcly  open  the  wound,  douche  thoroughly  with  pcroiddK 
or  iodine  water  and  leave  the  wound  open.  Immohilizc.  If  the 
temperature  docs  not  fall  and  the  local  conditions  do  not  improve  in 
a  few  hour»,  proceed  at  once  to  do  an  arthrotomy  (aee  page  456). 

The  thorough  drainage  by  this  means  obtained  will  usually  control 
the  situation.  The  drainage  is  gradually  withtlrawn,  and  will  not  be 
neces-sary  after  about  the  tenth  day.  If,  even  then,  the  sweUing  aaj 
fever  do  not  subside,  there  i»  nothing  left  to  prevent  a  general  in-, 
feetioii  but  immediate  amputation,  and  even  that  may  be  loo  late. 

The  shoulder -jiiifH  rarely  suffers  a  comi)ound  dislocation.  Such  an 
injury  b  especially  serious  for  the  reason  that  there  are  so  many  com- 
plications; the  shoulder  muscles  are  torn,  the  axillary  vessels  and  the 
nerves  of  the  brachial  plexus  lacerated. 

It  must  be  treated  on  the  general  principles  enumerated  and  the 
result  is  often  surprisingly  good.  If  traumatic  aneurism  exists,  tlia 
pectoralis  muscles  must  be  divided,  the  space  exposed  and  the  vesseto 
ligaicd. 

The  hip-jomi  is  occasionally  the  site  of  a  compound  dislocation  and 
nearly  always  the  shock  is  fatal. 

Eibow.—'Dais  is  a  comparatively  frequent  accident  and  is  treated 
on  the  general  principles  outlined.  If  tlie  injuries  are  severe,  a 
partial  exdaon  may  be  required  to  perfect  drainage  and  insure  a 
better  joint,  .'\mputation  will  be  indicated  only  In  old  age,  mort»(l 
constitutional  disability,  or  extreme  local  destruction. 

An  automobile  overturning  caught  the  driver  in  such  way  as  t« 
produce  a  compound  dislocation  of  bis  elbow.  lie  was  brought  in  by 
the  ambulance,  with  a  tourniquet  on  the  arm. 

Under  a  general  anesthesia  the  wound  was  explored  alter  cleansiiig 
with  tr.  iodine. 

The  end  of  the  humerus  protruded  through  one  ugly  ragged  rent. 
Tiie  btachial  artery  was  torn,  the  ends  widely  separated.  Tho 
brachialis  anticus  could  scarcely  be  identified  and  tlic  median  nerv^ 
stood  out  prominently,  stretched  over  the  projecting  Ixine. 
'  Reduction  wa.s  accomplished,  the  torn  vesseb  ligatcd,  the  toumK 
quet  removed  and  an  effort  made  to  suture  the  capsule. 

Next  the  torn  brachialis  anticus  and  the  group  of  muscles  at lachoj 
io  the  interna!  coadyk  were  repaired  in  a  tashion,  with  chromic  guti 
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the  Mcipiul  fattda  was  sutured  also  willt  chromic  jind  lliesklairitll 
silkworm-gut  wiib  slight  drainage;  the  joint  was  fixed  in  flexion  with 
plaiitt-r  in  ilie  form  of  a.  posterior  splint. 

On  account  of  the  ruptured  brachial  artery  gangrene  was  feared 
bit  I  at  the  end  of  ihiily-six  hours  a  flight  radial  pulse  was  fell.  There 
was  much  swelling  and  great  pain,  but  scarcely  any  rise  of  tem- 
perature. 


Piu.  >6ol— Tnctur*  and  ooDipound  diilMntlo*  M  the  mitt.    Hand  tand.    lSin4ia.) 

Eventually  a  considerable  slough  occurred  in  llie  wound,  but  with- 
out evidence  of  infection.  A  month  was  required  tor  repair  of  the 
wound. 

Under  an  anesthetic  ihc  limb  was  gradually  extended  and  fixed  tn 
thai  position  for  a  while.  At  the  end  of  the  sixth  week  U  was  flexed 
again,  this  time  manipulated  quite  freely. 

The  whole  fnrearm  remained  very  painful  and  the  patient  was  un- 
able to  move  it.    He  insisted  on  amputation,  but  was  encouraged  to 
persevere  wilh  massage,  Uie  electric  current  and  hot  baths.     Some 
improvement  in  the  p«in  was  secured  and  the  \^aV\«\A\w:^%.-n.  Vi  -^st^ 
with  the  joint  him.-ielf.     From  thai  time  on  X,V«  V'*''^^  ^x^'>w&''i  '^^^ 
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sumcd  all  its  functions  and  at  the  end  of  six  months  he  was  driving 
his  Ford  as  swiftly  as  before. 

Th«  wrist  should  be  treated  conservatively.  A  loose  carpal  bone 
may  require  removal  or  partial  resection.  Ampiitaiiou  will  be  re- 
quired if  healing  is  obviously  out  of  the  question  (Fij;  260). 

Compound  dislocations  of  the  knee-joint  are  very  rare.  If  con- 
servatism fails,  am[>ulaiion  is  the  only  alternative. 

Ankle  and  Tarsus.  - -These  dislocations  are  frequent  and  require 
roucli  attention.  Antiseptic  foot  baths  serve  an  excellent  purpose 
though  the  primary  cleansing  must  be  especially  vigorous.  The 
tarsal  bones  may  neetl  lo  be  sulured  lo  he  retained  in  place.  Espe- 
cial care  must  be  taken  not  lo  interfere  with  the  circulation  (see  page 
38S,  compound  fractureii). 


I 
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CONTUSIONS  OF  THE  KNEE-JOINT 

These  are  so  frequent  as  lo  call  for  a  special  word.  The  aim  is 
avoid  an  acute  synovitis,  which  may  become  suppurative.  In  milder 
cases,  rest  in  bed  with  some  mild  liniment  and  tight  massage  will 
be  suflicient,  and  the  pain  snd  stiffness  will  rapiilly  subside. 

In  the  severer  ca-ses,  indicated  by  pain  and  swelling,  more  active 
measures  must  be  instituted. 

Wrap  the  joint  in  absorbent  cotton  and  apply  a  plaster  bandage  for 
two  or  three  days.  The  uniform  pressure  will  limit  the  effusion  and 
hasten  its  asbsorption.  After  that  you  may  bc^iin  hot  sponging  and 
very  gentle  passive  motion  with  massage,  applied  a1  first  only  to  tbc 
muscles  moving  the  joint,  and  afterward,  as  the  tenderness  subsides, 
to  the  joint  itself. 

PUNCTURE  AND  STAB  WOUNDS  OF  THF,  KNEE-JOINT 

The  treatment  will  depend  largely  on  the  instrument  which  in- 
flicted the  wound  and  the  appearance  of  the  wound.  If  the  wound 
is  clean-cut,  and  the  instrument  presumably  non-septic,  content 
yourself  with  sterilizing  the  field  of  the  wound,  enveto|>ing  Ute  knee  in 
an  antiseptic  compress  and  pulling  the  joint  at  rest,  preferably  In  a 
pUstcr  splint.  Vou  will  anxiously  watch  the  tempenilure.  II  it 
does  not  rise  within  three  or  four  days,  one  may  cease  lo  fear  infec- 
f/on,  and  such  swdUag  as  appears  is  not  siftrnficanl. 
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It  is  quite  dificrcDt  when  the  temperature  begiDs  to  rise  nn<l  the 
local  3yin|>loni<>  gradually  increase,  or  if  the  wound  is  aecn  a(ler  some 
days  of  neglect  and  the  symptoms  of  infection  are  fully  developed. 

Under  th«se  circumstance},  there  muat  be  no  delay.  Immediate 
operation  is  imperative;  it  is  iodicatcd  to  do  an  arthrolomy,  disinfect 
and  drain  (we  jiage  45O}. 

Thb  treatment,  early  and  properly  a]iplied,  will  save  the  joint. 
As  infection  sulisides,  the  drainage  is  firadually  wilhdrawn. 

'ITierc  arc  cases,  however,  in  which,  unfortunately,  even  these 
strenuous  measures  fail.  In  spile  nf  immediale  recnitnition  of  the 
urgency,  and  immediate  action,  laying  open  ihe  joint  with  the  ut- 
most freedom,  followed  hy  repealed  irrigations— in  spile  of  the  ut- 
most endeavor,  the  symptoms  of  i^ave  general  infection  persist  and 
U  is  necessary  to  amputate.  This  may  save  the  patient's  lite— more 
often  it  will  not. 

extensim;  incised  or  lacer.\ted  wounds  of 

THE  knee-joint 

In  these  cases,  it  is  never  sufficient  merely  to  cleanse  the  sitin  and 
seal  the  wound  with  ftiiti««ptic  dressing;^  The  wound  must  be  en- 
hrged,  thoroughly  cleansed,  and  the  joint  cavity  irrigated  with 
sterile  water  or  normal  salt  solution  and  wiped  dry  with  sterile  gauxe. 

After  the  complete  disinfection,  the  wound  in  the  capsule  is  sutured 
und,  perhaps,  also  the  skin.  More  fK-quenlly,  however,  one  will 
feel  safer  to  leave  drainage  in  Ihe  skin  wound.  The  joint  is  immobil- 
ized, and  Lf  everything  goes  well,  the  drainage-tube  is  removed  after 
[orty-eight  hours. 

SPRAINS 

In  general,  these  conditions  arc  to  be  treated  by  firm  bandaging  for 
two  or  thre«  days,  to  limit  ihe  swelling  and  hasten  Ihc  absorption  of 
the  cffurioni  and  then  massage  and  slight  passive  motion  arc  begun. 
It  is  better  to  give  the  jojnt  functional  rest  until  at  least  the  greater 
part  of  the  pain  has  subaidod. 

The  anJtU-jiriui  is  more  frequently  .'tprained  Uian  any  other,  partly 
on  account  of  its  consiiuction  and  partly  on  account  of  il«  (un<i<JL«Vk. 
The  weight  of  the  body  falls  on  the  instcuttVy  v^^skA,  \.wj1.  •«>&■  ''^t* 
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ankle  givts  way  under  the  load.  The  ankle  usually  bends  outwai 
and  the  external  lalentl  ligaments  are  sultjcclcd  to  great  strain. 
They  are  undoubtedly  often  Iscerated  or  ihe  capsular  ligament  may 
l>c  torn.  The  pain  in  the  severe  cases  is  immediate  and  intense;  the 
patient  may  faint.  If  tlie  joint  in  continued  in  u-ie,  the  swelling  is 
ag$;ravaled,  but  in  any  event  swelling  rapidly  ensues. 

Morphine  may  be  iieces-sary  to  relieve  the  pain.  If  seen  at  once, 
the  ankle  is  immobilized  in  plaster  of  Paris  for  a  few  days,  or  band- 
aged lightly  with  a  flannel  or  rubber  bandage,  or  strapped  with  adhe- 
sive l^a$tcr,  afler  which  massage  and  passive  motion  are  employed. 
The  patient  should  walk  with  crutches  at  first.  The  joint  will  be 
stronger  than  if  it  was  used  before  the  pain  and  swelling  had  subsidc<l, 
althotigh  excellent  authorities  advise  walking  from  the  first. 

If  adhesive  strips  are  used,  in  order  to  avoid  circular  constriction, 
apply  them  in  this  manner:  cut  the  adhesive  strips  }^  inch  wide 
and  in  two  lengths,  ii  and  i8  inches. 

(i)  Begin  wiih  one  of  the  long  strips  in  fmnl  of  Ihe  big  toe,  carry 
the  strip  back  around  the  heel,  keeping  just  above  the  contour  of  the 
sole,  and  bring  the  striji  back  across  the  dorsum  of  ihe  foot  to  the 
starting-point.  Overlap  with  this  a  similar  strip.  Both  should  be 
tightly  drawn. 

(2)  Begin  with  one  of  the  shorter  pieces  above  the  ankle  and  carry 
it  under  the  heel  to  the  opposite  side. 

The  subsequent  strips  are  applied  allcrnalcly  in  this  fashion,  each 
overlapping  the  one  preceding,  until  the  fool  is  practically  covered. 

The  whole  is  then  enclosed  in  an  ordinary  roller  bandage  and  the 
foot  kept  quiet.  After  two  or  three  days,  the  patient  may  begin  to 
move  around  aliltle,  but  the  dressing  must  be  left  on  till  thepsinand 
swelling  have  subsided.  It  may  be  reinforced  by  addiliniml  strips 
placed  over  the  loose  ones. 

The  manner  of  giving  massage  is  also  important.  In  the  ca.se  of  a 
lender  joint,  begin  by  gently  stroking  the  healthy  tissues  just  above 
the  joint  io  the  direction  of  the  blood  and  lymph  currents,  an<)  gradu- 
ally approach  the  joint.  The  movements  arc  gradually  made  mora 
vigorous,  using  the  palmar  surface  of  the  hand.  After  a  few  minutes 
of  this  work,  the  joint  will  usually  i»ennit  a  direct  manipulation  and 
^rmlly  sl^bt  passive  movement  b  begun. 
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RUPTURE  OF  THE  CRUCr..VL  LIGAMENT  OF  THE'  KNEE 

Ad  injury  to  llic  knco joint  often  diagnosed  as  sprain,  is  rupture  ol 
Uictrucittl  ligament  of  thf  joint.  This  injury  happens  when  violence 
is  applied  to  the  flexed  joint  at  whith  time  the  anlcrior  ligament  is 
very  tense. 


tia.  ■At'' 


"Rupluiii  1.1  a,,  ,- :..',.i..r  .:  <:uE  lutottnl  Moir  QQfleiM  kne*.     The  X-nr 

WMtly  duim  m  pOEiiuii  U  lb*  Ithul  ffiM  >r*ailked  off. 


Turning  sutMcnIy  on  the  flexed  knee  may  produce  the  same  result. 
Tile  jiain  and  disability  are  out  o(  all  pro])orlion  to  the  apparent  in- 
jury, bul  the  swelling  in  not  extreme.  The  X-ray  wiU.  M's\i.-a!i>i  S.^^ 
dicatc  the  nature  of  the  IrouWc  nol  bccavisc  \Vic  \\v.vvTO.tw&  ^awX  *■ 
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shadow,  but  because  tome  fragments  of  the  bony  attachments  are 
avulscd.  In  fact  in  some  cases  "fracture  of  the  tibial  spine"  ts  the 
belter  diagnosis  (Fig.  a6i). 

Prolonged  firtation  in  plaster  is  the  proper  treatment.  Massage, 
manipulation,  or  limited  use  should  not  begin  unlit  re])air  is  prac- 
tically complete,  which  will  require  at  least  two  months;  and  even 
after  that,  a  splint  permitting  reslricted  motion  only  may  need  lo 
be  worn. 


CHAPTER  XIX 
mjUHY  AND  REPAIR  OF  TENDONS 

There  tn  three  kinds  of  injuries  to  ien<lon^  which  it  is  [>ractical  to 
consider  as  emergencien:  di»loca(ed  tendons,  subcutaneous  rupture, 
and  divided  U'ndons. 

Dhttxalion  of  rirm/tiiw. ^Dislocation  is  not  a  frequent  injury,  and 
yet  it  occurs  and  is  to  be  considered  as  a.  possibility  in  making  a  diag- 
no^s  of  disliirbances  of  function  after  certain  joint  accidents.  Every 
sprain  should  be  examined  with  this  point  in  view. 

The  tendons  tno»l  frequently  dislocated  are  those  of  ttic  peronei 
muscles,  especially  the  brnis.  Following  a  severe  wrench  of  the 
ankle,  it  is  torn  out  of  its  sheath  behind  the  external  m.illealu»  and 
carried  forward  onto  ihe  malleolus,  where  it  can  be  felt  and  moved. 

It  is  easily  replaced,  but  it  is  with  more  diflicuUy  retained.  The 
ankle  must  be  immobilized  at  a  ri^ht  angle  to  relax  the  calcanco-fibu- 
lar  ligament,  and  the  tendon  retained  by  pressure  until  die  ruptured 
tendon  sheath  or  lateral  ligament  is  healed,  which  will  require  about 
four  weeks.  It  will  sometimes  be  necessary  to  expose  the  tcn<lon  and 
repair  the  rupture  tissues. 

The  long  tendon  of  the  biceps  may  be  wrenched  from  its  groove  in 
the  humerus  and  the  lom  of  function  and  prominence  of  the  head  of 
the  humerus  may  suggest  dislocation  of  the  htunerus.  As  a  rule,  the 
tendon  is  easily  rqtiaced  by  a  little  manipulation,  but  the  useEut- 
ness  of  the  arm  will  tie  impaired  for  a  long  time. 

The  other  tendons  of  ankle  an<l  wrist  occauonally  may  suffer  simt- 
larly,  but  not  seriously. 

Snht-uianeam  Rupture. — Subcutaneous  rupture  is  es.])ociaUy  likely 
to  occur  with  the  tendon  of  the  quadriceps  extensor  or  Irkepscubiti 
or  tlie  tendo  achillis.     A  sudden  violent  effort  is  the  u.sual  cause. 

The  pain,  the  \ons  of  function,  the  gap  between  the  ends  of  the  rup* 
lured  ten<!on,  and  the  history  of  sud<len  muscular  contraction  ^ni 
to  the  nature  of  tlie  injury. 


^ 
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Tliere  is  only  one  logical  treatment,  viz.:  by  an  tncisloD  to  expose 
the  tendon  at  once  and  by  some  of  the  methods  shortly  to  be  de- 
scribed, reunite  the  parls  by  suture.  It  i»  Uic  duty  of  the  doctor  to 
insist  on  nothing  less  (Fig.  362).  But  it  must  be  remembered  that 
the  synovial  inc  k  peculiarly  susceptible  lo  infection  und  iheskin 
over  the  patella  difficult  to  sterilize. 


> 


tm.  (Ai* — K*t»it  ol  ruptiucd  tccdeo  et  quadflca^  eiWuM  femoria.  4.  ttndon:  r, 
tittiliiifl  tUlCbe*!  t.  Mtura  uniliim  potteriur  edict*;  a.  lutunii  unillna  *n(ciii»  tdtM  ol 
tuplUKd  Undaa,     (Jfryunl.) 

If  ibis  procedure  is  not  followed,  it  remains  only  by  position,  rest, 
and  massage  to  fsvor  repair,  which,  at  the  best,  will  be  uncertain 
and  slow, 

Tlie  position  mui^t  be  »uch  as  to  reliix  the  muscle,  the  limb  must  be 
immobilized,  and  after  the  first  few  days  massage  must  be  begun 
aad  carrJetl  out  Kystrmaiically. 
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sSj. — locbei]  iroiisd  of  luck  of  ariat.     DiTidti]  tindoiu  eipOMd.    (flak.) 


tN/trnv  Aim  REPAIR  or  ttndons 

The  history  of  a  cage  reported  by  Gage,  o(  Worcester,  Mass.,  is 
typical,  A  man,  fifty-seven  years  old,  slipped  and  fell  witli  his  left 
Ictiee  doubled  under  him.  He  could  not  liit  his  leg  from  (he  ground. 
Examjoation  an  hour  later  showed  a  gap  6  cm.  wfide  between  the 
up])er  border  of  the  patella  and  the  retracted  edge  of  the  quadriceps 
tendon. 


Ptt.  lAt.— Biponn  U  UndoB*  by  eoUtiloc  wouad  la  kpMUumiL     Sutsrins 
UndoB*.     <!'«•■  J 
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Operation. — A  transverse  incision  was  made  across  the  front  of  the 
knee  snd  the  ruptured  lendon  exposed.  The  rupture  was  complete^ 
except  for  a  few  fibers  on  the  outer  edge.  The  joint  was  cxposed^l 
the  clots  wiped  out.  The  edges  of  the  tendon  were  then  carefully 
coapted  with  interrupted  catgut  sutures.  I'he  leg  was  put  up  in 
I^aster-of-Piiris  splint  for  seven  weeks.  After  th«t  it  was  massaged 
daily  and  the  splint  definitely  rcn^ovcd  at  the  end  of  twelve  weeks. 
TJie  /eg  became  as  strong  and  flexible  &s  before  the  accident. 
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Teadoos. — Tbcsc  ajc  found  frvquenUy,  especially  at  ibe 

wrist.     They  mml  be  immediately  .utiMrnd  for  then 

it  is  relatively  easy.    Later  Ihcy  retract  or  acquire 
Ihcsions  and  it  is  tUnicuIt  to  approximate  tlie  two 

ends,   and   one   must   have   recourse   to    special 

maneuvers. 
Use  No.  I  or  No.  2  silk  or  chromicized  catgut. 

A  small  curved  needle  or  a  straight  sewing  needle 

will  serve. 

Begin  by  carefully  disinfecting  the  wound  and 

securing  complete  hcmostasis.     The  lower  ends  o( 

the  divi<led  tendons  will  usually  t>e  found  near  the 

lower  lip  of  the  wound  (Fig.  16.1}.     Identify  each 

an<]  count  them  to  be  sure  none  have  been  over- 
looked.   At  the  same  time,  see  if  a  ucrvc  has  been 

dividetL    Look  for  the  others  of  the  divided  ends. 

If  they  are  not  in  sight,  do  not  reach  l>lindly  for 

them  with  forceps,  but  attempt  to  bring  them  into 

view  by  "expression,"  and  if  this  fails,  boldly  en- 
large the  wound. 

/^r^i-jJWH.— Direct  the  asjJstaut  to  grasp  the 

member  above  the  wound  with  both  hands  and  the 

pressure  may  force  the  tendons  into  view.     If  the 

extensor  tendons  arc  involved,  employ  forced  flexion 

with  the  pressure.    Thew  muscular  groups  are  more  or  less  unified 

and  the  undivided  tendons  put 
<m  the  slrefth  help  to  drag 
the  divided  tendons  into  view 
{Fig.  564)- 

If  this  method  docs  not  suc- 
i.<<l,  apply  a  roller  bandage, 
hcninning  at  the  elbow-joint  in 
i!k'  lii-^o  of  the  u|»per  extrem- 
ity; at  the  knee  in  the  case  of 
I  he  leg  or  foot,  and  carry  it 
down  to  withii\  ii.ft  w«te.  -jS.  *«. 
1/  this,  too,  {ails,  make  ajree  incision  o\yswN\■w{^^^K«.\Aiw^.^ 


Pig.  Jfi6, — One 
method  tit  tutvriog 
l*ndon  of  mtdium 
UK.      (t'MaJ 


Pin.  M),— M(4kod  «(  IsiiixVuclai  tutvia  (or 
tt[.dividB4  Imdon.     (UarwrJ 

gund. 
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Fio.  >W. — Sulur*   of   Mndoni   eompUttd.    Keptit   at   ■poneaiiMii.    TtM 
,  ihould  not  be  divldci)  dlnclly  over  tbo  Ignilooi  «Im  aJhsiiont  mar  oonr.     (f«Hil^ 


Pu.  *6o.— Sxtun  al  >  datteasd 


Fw.  •)«.— 6utun  ol  a  I 
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do  not  make  ihe  intiiiiun  directly  over  the  tendon  for  It  may  lat«r 
acquire  adhesions  to  llie  scar  tissue,  inlerfering  with  its  free  move- 
ment. G«nL-ritlly  with  a  little  patience  the  tendon  h  found.  It 
is  often  practical  after  incising  the  skin  to  make  a  diagonal  incision 
of  the  deep  fascia  or  two  incisions  at  a  right  itngle,  creating  a 
flap  wiiich  may  be  (lis.secled  up  and  llie  tendon  i;roup  well  exposed 

Sulurc  of  tlw  TeHrloH.^(..\)  The  lenJon  is  round,  as  at  the  level 
of  the  wrist-joint.  Seize  the  tendon  with  a  dissecting  Forceps,  beJng 
careful  not  to  liruise  it.  Pas.4  a  stiture  through  the  whole  thickness 
^  inch  from  the  end  (Fig.  366),  entering  the  superficial  surface 
artd  emerging  on  the  deep  surface  of  the  segment  and  carrying  it 
then  to  the  other  part;  entering  the  deep  surface  and 
emerging  on  the  superficial  surface.  The  ends  of  the 
divided  tendon  are  then  coapted  and  the  suture  tied. 

The  sulure  may  be  passed  laterally  in&lead  of  antero- 
poslcriorly.  If  the  ends  of  the  tendon  come  together 
well,  a  sulure  may  be  entered  Jj  inch  from  llie  divided 
end  and  passed  obliquely  in  such  a  manner  that  it 
emerges  from  the  cut  surface  and  then  ts  pasaed  inio 
the  cut  surface  of  the  opposite  end  and  emerges  s>Tn- 
metrically  with  the  original  point  of  entrance.  Marsee 
advises  passing  a  separate  suture  three  times  through 
the  tendon,  tying  the  cones|x>i«!ing  cnd.s  tFig,  367). 

Repair  the  wound  in  the  deep  fascia  by  a  continuous 
sulure,  being  assured  once  more  that  no  nerve  is  divided 
(Fig.  »68). 

•(B)  Tie  tendon  is  fialUned.  In  this  case,  the  ends 
mutt  overlap.  Make  a  latcru-Ialeral  anastomo&is;  pa»s 
the  sultire  through  the  lower  end  from  before  backward, 
beginning  near  one  bottler.  Next  past  the  sulure  through  the  upper 
end  from  before  l>ackward  and  again  from  behind  forward.  Finally 
(KiAs  the  Huture  from  behind  forward  thnnigb  the  lower  end.  When 
the  suture  is  ready  to  tic,  the  lower  end  overlaps  the  upper  (Fig.  7fu)). 

(C)  The  kmhn  is  skatterfj  or  lactraUd.    In  ihi.*  casw  before  sutur- 
ing tie  a  lirm  ligature  around  either  end,  whicb  "«>!i  ^\f^«i,\.  ■&«. 
suture  from  pulling  out  (Fig,  370). 
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(D)  The  tendon  is  wiumincHs.  In  Uiis  case  il  i»  filter  lo  vary  the 
method  a  little.  Pass  the  traosvcisc  suture  as  in  Fig.  a66.  Before 
tying  the  suture,  the  posterior  lip»  are  drawn  together  as  neatly  as 
posaihle.  When  these  sutures  arc  all  tied,  finally  suture  the  anterior 
lips  logcthcr.  Over  all  suture  the  deep  fascia.  The  transverse 
suture  must  be  strong,  No.  3  silk  for  example,  though  the  others 
may  be  finer, 

(E)  The  ends  cannol  be  approximattd.  This  will  not  liappen  ex- 
cept in  the  neglected  cases.     Two  procedures  arc  practical. 

(i)  Tlie  space  may  be  bridged  by  sutures,  which  will  favor  re- 
union by  scar  tissue.  Begin  by  ligaling  both  ends  (Fig.  370)  and 
then  pass  three  to  six  .lutures  as  the  one  is  passed  in  the  figure. 

(i)  The  space  may  be  bridged  by  splitting  the  upper  tendon  in 
the  manner  indicated  in  Fig.  371,     Before  the  tendon  is  split,  it 


ria  rit.—7i*M\at  ijillnl  apiitiol  lo  nialntaln  Onlotk 

must  be  ligalcd  near  its  end.  In  the  case  of  the  tcndo  adiillis,  it  may 
be  lengthened  by  making  several  half  cross  sections  at  different  levels, 
first  one  side  and  then  the  other. 

(j)  The  two  ends  may  be  sutured  to  a  neighboring  tendon  (Fig. 

(F)  The  upper  portion  0/  the  divided  tendon  cannot  be  found.  In 
this  case,  buttonhole  a  neighboring  tendon,  selecting  one  nearest 
resembling  in  function  the  divided  one.  Into  the  slit  pass  the  end 
of  the  divided  tendon  and  fa.«ten  with  one  or  two  sutures.  The 
divided  tendon  should  be  slightly  on  the  strctcK  wbiwi  >i«.  vi.\.m^^»^ 
is  completed  (Fig.  s^j). 
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The  healthy  tendon  may  be  split  and  the  ^eparatni  portion  sutured 
to  the  divided  tendon  (Fig.  274). 

.  Drainage. — Drainage  is  necessary  il  the  wound  was  accidental.  A 
small  drainage-tube  is  left  beneath  the  skin.  The  fascia  has  been 
completely  closed.    Apply  a  dry  antiseptic  and  absorbent  dressing. 

Immobilize  the  part  in  a  position,  flexion  or  extension,  to  relax  the 
tendons.  If  necessary,  apply  a  plaster  bandage  o^■e^  the  dressing. 
An  excellent  splint  is  made  by  taking  a  plaster  roller,  properly  soaked, 
and  folding  it  back  and  forth,  pressing  the  folds  carefully  togetha 
until  a  five-  to  eight-ply  splint  of  proper  width  and  length  is  made, 
This  is  slightly  padded,  bandaged  in  place  and  held  at  the  necessar}' 
degree  of  flexion  till  the  plaster  hardens  (Fig.  275). 


CHAPTER  XX 

INJURY  AND  REPAIR  OF  NERVES 
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THE   REPAIK  OF  DIVIDED  NKR%'KS 

II  is  imperalivf  to  sulurc  a  divided  iicn.-c  as  soon  as  the  condition 
is  recognized.  If  the  re[)atr  is  made  at  once  it  ismoreeasily  done  than 
the  suture  of  tendons,  for  the  end^  tm  not  so  widely  separated;  but, 
on  the  other  hand,  it  is  mure  delicate  work,  for  the  trunks  are  smaller. 

Do  not  handle  these  tissues  roughly  and,  uboveall,  do  not  cleanse  the 
wound  with  strong  antiseptics,  such  as  bichloride  and  carbolic  acid. 

Remember  that  the  upper  part  of  the 
nerve  rctainsits  sensitiveness  and  in  it  are 
the  essentials  of  repair.  The  lower  seg- 
ment degenerates  if  repair  is  neglected. 

It  is  usually  necessary  to  freshen  the 
:,  but  one  must  be  very  sparing  of  the 
:ues,  removing  less  than  a  millimeter 
from  each  extremity,  using  fine  sharp 
scissors.  It  h  better  to  make  the  sec- 
tion oblique  (l"ig.  276). 

Pass  a  silk  (No.  o)  suture  or  a  small 
catgut  with  a  round  needle  through  the 
whole  thickness,  as  in  the  case  of  a  round 
(Fig.  a77),drawthc  ends  together 
iild  codiplete  the  repair  by  suturing  the 
l\p»,  paasinR  the  suture  through  the 
nerve  sheath  only  (Fig.  278).  Adjust  the  ends  exactly  and  alwa>'S 
where  possible  make  the  suture  an  en<l-to-cnd  one. 

Repair  the  various  layers  of  fascia  with  great  care,  so  that  the 
sutured  nerve  may  be  isolated  and  removed  from  the  sources  of 
Infection.    Employ  <Irainage  in  suturing  tht  %t\ti. 


V 
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For  the  rest,  the  trealinetit  U  the  same  as  for  aiiy  other  wound. 

Secondary  Suture. — It  may  be  found  necessary 
to  suture  a  nerve  some  time  after  ihe  injury,  and 
this  operation  will  present  difficulties.  The  ends 
may  be  »ei>arated  or  they  may  be  imbedded  in 
scar  tissue. 

A  knob  often  forms  on  the  piozimal  stump. 
Id  such  a  case,  freshen  the  ends  and  pass  the 
suture  ill  the  manner  pictured  (Fig*.  379). 
i^>  If  the  two  ends  arc  attached  by  a  fibrous  cord, 

^'    ^  split  the  scar  tissue  longitudinally  (Fig.  280),  and 

transform  the  longitudinal  fissure  into  a  transverse 
one  and  suture  (^ig.  381).  If  the  ends  cannot  be 
approximatnd  or  bridged  they  may  be  sutured  at 
dillercnt  levels  to  a  neighboring  nerve  in  Ihe 
manner  described  under  Repair  of  Tendons. 

Warn  the  patient  that  it  may  be  a  long  time 
before  function  is  even  partially  restored.  In  the 
meantime,  muscular  atrophy  must  be  prevented 
by  per».istent  uj.e  of  electricity,  and  massage. 


Fio.  ijt. — Snlni* 
ol  earre  thronsh 
Iht  ibailb.    IBmih.) 


CONTUSIOK  AND  COUPRESSION   or  KEKVES 

These  Injuries  to  nerves  arc  by  no 
meant  infrcciucnt,  following  blows,  gun- 
shot wounds,  machinery  accidents,  frac- 
tures, and  dislocations. 

The  sympiomi  vary  from  slight  ting- 
ling to  complete  loss  of  function.  The 
loss  of  function  is  often  a  later  de- 
velopment, due  to  a  neuritis  following 
the  contusion,  and  is  accompanied  by 
neural^a,  muscular  palsy  and  trophic 
alterations  corresponding  to  the  distri- 
bution of  lite  nen-e. 

Treaimtnt, — The  immediate  indlca- 
tidaa  are  to  restore  the  parts  to  l\icit  noim&l  condition  as  much 


'\ 
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IMJDRY  TO  THE  FACIAL  NEXVE 

and  to  relieve  Uie  pain  by  hypodermic  injections  of 

aorphinc  or  by  phcnacclinc  and  codeine.     The  nerve  must  be  put 

ht  rest  by  immobilizing  the  limb.    Later,  alteratives,  cleclridly, 

and  ma<isagc  are  u^icful. 
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INJURIES  TO  INDIVIDUAL  NERVES 

Facial  Nerve. — 'The  facial  is  more  Irccjucntly  injured  than  any 
other  cranial  nerve:  in  fracture  of  the  base  of  the  ^kull:  in  the  mas- 
toid opLTalion  as  it  passes 
through  the  temporal  bimc; 
by  shots  and  blows   at   its 

JL  from  the  styloid  fora- 
men. Depending  upon  <lic 
diMance  of  ihe  k-siuii  from 
central  origin  of  the 
oervc,  there  occur  paralysis 
of  the  muscles  of  expression, 
disturbance  of  salivary  secre- 
tion and  the  sense  of  taste, 
and  paralysis  of  the  palaial 
muscles.  Injury  to  the 
facial  nerve  is  often  accom- 
panied by  injury  to  the  atw 
ducens  and  auditory  nerves. 

To    Expose   Ihe   Fadal 

'«fw.— The  incision  begins 
behind  ihe  external  auditory 
meatus  and  extends  down- 
ward and  forward  to  Ihe 
angle  of  the  lower  jaw. 

Divide  the  intef;unieiit,  supi.Tficin1  fascia  and  tlic  first  layer  of  the 
deep  fascia.  This  exposes  the  parotid  gUknd,  the  sterno-cleido- 
mastoid  and  the  mast<dd  process.  The  posterior  auricular  nerves 
and  the  vessels  are  to  be  avoided,  Carefully  dissect  and  draw 
forward  the  part  of  the  gland  cxpoied  a»d  the  posterior  W.^  "A 


flG.  )«0.  Pio.  »%t. 
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the  digastric  appears,  just  abovx  which  the  nerve  lies  upon  the 
styloid  process. 

Optic  Nerve. — The  optic  nerves  arc  injured  most  frequently  in  con- 
nection with  fracture  of  the  base  oi  t!ie  situi!  involving  the  anterior 
fossa,  and  especially  when  the  fissure  involves  the  optic  foramen 
for  ihcrc  the  nerve  is  firmly  attached  lo  the  bone. 

As  A  consequence  of  such  injuries,  there  may  be  compression,  lacera- 
tion, or  exlravasiitinn  inio  the  nerve  sheath.  Asarc^ult  of  these  in- 
juries, there  arc  dislurbances  of  vision  of  various  degrees,  tn  ob- 
scure frauma  of  lAe  btain,  the  ophthalmoscopic  fxaminalion  of  the 
ftmdtti  of  the  reliita  should  nnw  be  NegUfJed  as  a  means  of  diagnosis. 

Motor  Ocuii  AVni-.— The  motor  oculi  nerve  may  he  injured  by 
wounds  penetrating  the  orbit  and  by  fractures  of  the  base.  Its  func- 
tion may  be  disliirbed  by  pressure  followin;(  the  rupliire  of  llic  middle 
meningeal  arterj-  and  often  the  only  indication  of  this  disturbance  is 
a  dilated  pupil  and  drooping  of  the  eyelid. 

Palheticus  and  Abdutens.  -Tliesc  nerves  arc  often  injured  alonft 
with  the  third,  producing  lossof  rotation  and  abduction  of  the  eye  ball. 

Fifth  StTve.—^T\\c  fifth  nerve  is  rarely  injured  alone,  but  injury  of 
single  branches  may  occur. 

"The  usual  c»n.sc(|uence  of  anestheiiia  of  the  trigeminals  following 
cranial  injury  is  so-called  keratitis  neuroparalytica." 

Anditory  Xerve. — The  auditory  nerve  is  rarely  injured  without 
other  serious  lesions,  and  since  traumatic  disturbances  of  hearing 
may  be  due  to  injury  to  the  labyrinth  or  tympanum  aUo,  a  diagnosis 
of  injury  to  the  nerve  trunk  must  be  uncertain. 

7'fcr  pnfumogaslric  may  be  divided  or  contused  by  bullet  or  stab 
wounds  in  the  necic.  The  injury  is  not  necessarily  fatal,  but  may  be 
followed  by  dilTiculty  in  respiration  and  deglutition  or  by  pneumonia. 
When  the  s)'mptoms  point  to  injury  an  effort  should  be  made  to  re- 
pair it.  It  is  reached  by  the  same  operation  as  that  for  ligation  of  the 
common  carotid. 

The  phrenic  when  divided  gives  rise  to  disturbances  of  the  func- 
tions of  the  diaphragm,  cough.  dilTicult  respiration. 

The  recunent  laryngeal  when  divided  gives  rise  to  hoarscneas  and 
aphonia.  If  injured,  an  attempt  ^ould  be  made  at  repair.  L&ryn* 
geaJ  spasm  may  require  &  tracheotomy. 
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Median  Ntne.—'Vht  median  nerve  » likely  to  be  divided  by  sub- 
or  gunshot  wounds  and  may  be  exposed  in  any  pait  of  its  course. 

Injury  to  Ihc  median  nerve  reaulls  in  impaired  flexion  of  the  hand 
and  fingers  and  movements  of  the  thumb.     ^ 

To  Expose  the  Median  Xrnr. — (A)  In  Ihr  miMU  third  */  tkt  arm 
(rig.  381):  I'bci-  the  patient  on  the  back  with  arms  abducted  to  ft 
right  angle,  the  operator  »landing  to  the  inner  side  of  the  arm. 

With  the  two  hands  <ii-line  the  biceps  muscle.  Along  the  inner 
border  of  the  mui^clc,  following  tlie  kn»wn  line  of  the  nerve  {from  the 


Pu.  !■(.— BipMure  ol  the  coeilUii  nerve  In  tb*  miiMlo  thi(4  of  tk<  mil.     B.  Bl«tv*L 
U.  K.  Mtdian  ncm.     B.  A.  8ncbi*l  uUty.     (SctaariK) 

middle  of  ihc  aj^illa  to  tbe  middle  of  the  bend  of  the  elbow)  make  an 
incision  a  or  3  inches  long,  dividing  the  skin  and  connective 
tissue.  Divide  the  ileqi  fascia  over  the  biceps  and  open  the  sheath 
of  (he  muscle.  Isolate  the  border  of  the  muscle  and  with  the  retrac- 
tor draw  it  gently  aside.  Do  not  lue  force  or  the  nei^e  also  will  be 
displaced  or  the  musculo-culancous  may  be  exposed  instead  of  the 
median. 

Now  incise  the  deep  layer  of  llic  muscle  sheath  exactly  in  the  line 
that  was  occupied  by  the  bor<lcr  of  the  muscle  and  the  nerve  b  ex- 
posed lying  a  litlte  lo  the  inside  of  Ihc  vessels. 

(B)  At  bend  of  dbtnit  (sec  Rnichial  Artery). 

(C)  /» (A*  ttppet  third  of  Ike  forearm  (¥\r.  i%-^\  'WivwiVft«»\««^'w. 
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a  Utile  below  Uic  bend  of  the  elbow,  is  i  or  3  inches  in  tengtb, 
and  follows  the  line  of  the  nerve,  which  Uvs  in  the  middle  line  from 
the  elbow  to  the  wrist.  Divide  the  »kta  and  ligate  the  two  stipeifidsl 
veins.  Under  the  deep  fascia  define  the  external  border  of  the  pro- 
nator radii  teres  and  over  this  border  incise  the  aponeurosis  and  re- 
tract the  muscle. 

Tlie  nerve  is  immediately  exposed,  together  with  the  ulnar  artery, 
which  crosses  beneath  it,  running  obliquely  toward  the  inner  border 
of  the  forearm. 


Mtil.N 


PlQ.  >•].— Biponit*  01  tha  nsdiu  nam 
Jiut  belo*  Uw  elbow.  Th»  protialoi  radii 
tent  (».  1.  I,)  dran  Inmn!  tlpoiuil  Ihs 
tncdua  nrrv«  (H.  »,),  tbe  clau'  artnjr  {U. 
afl.>  btini  at  out«i  nir.     <5(lk*drii.) 
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(D)  Atlhevrist  (Fig.  384).  Make  an  induon  2  inches  in  length 
in  the  middle  line,  tbe  middle  of  the  inci^^ion  corresponding  to  the 
crease  of  the  wrist.  Divide  first  the  sltin  and  iJie  fascia  and  then,  very 
carefully,  the  anterior  annular  ligament,  guarding  the  s>-novial  sheath 
of  the  flexor  tendons.  Retract  the  lips  of  the  wound,  and  the  nerve 
is  exposed,  easily  distinguishable  from  the  adjacent  tendons  by  its 
Gbrillated  appearance. 

The  Ulnar  Nene. — ^The  ulnar  nerve  may  be  di\idcd  anywhere 
M»v  'W  course,  but  is  more  likely  to  be  contused  in  the  ulnar 
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RToove.  Tlicre  also  it  may  dislocated  by  forcible  flexion  of  the 
forearm.  The  loss  of  function  of  this  nerve  results  in  inability  to 
extend  the  AhlsA  phalanges,  to  adduct  the  fingers  and  to  fiex  the  Httle 
finger.  Eventually  lhc"c/flU'  kand"  appears  as  a  result  of  atrophy 
oJ  the  muscles. 

To  Expose  the  Ulnar  Nerve. — (A)  In  ihe  arm:  Make  an  incision 
3  or  3  inches  in  length  along  the  line  of  the  nerve,  which  ex- 
tends from  the  middle  of  the  axilla  to  the  internal  condyle.  Divi<Ie 
the  skin  and  superBcial  and  deep  fascia.  The  brachial  artery  isabout 
a  finger's  breadth  to  the  outside  of  the  line  of  incision.     Draw  tlie 


U.N. 


c.  all. — Sipoaufa  of  Ihi  alutf  Dirv*  ia  Uie  upper  UilrJ  of  Iti*  um.     M.  H.  M*di>n 
uen*.     a.  A.  Bnchlal  &rt«ry.  U,  N.  Ulnu  Bant.     Tr.  Trie««  niucfo.     (5'AmM>.) 

basJUc  van  to  one  side.  Carefully  divide  the  subjacent  tissue  be- 
neath which  is  the  ulnar  and  median  nerves  and  the  brachial  artery; 
the  ulnar  nerve  is  to  the  inside  and  in  contact  with  the  long  head  of 
the  triceps.    (Fig.  3&$). 

(B)  At  Ihe  tlboto  iV'ig.  i8b}:  Place  the  patient  on  the  back;  abduct 
the  arm;  Rex  the  forearm  at  a  right  angle;  stand  to  the  inner  side 
of  the  arm  and  k>CAte  the  inner  condyle,  the  olecranon  awdiJivtw,- 
tervcning  gutter.    Along  the  line  of  the  gultet  uidw  vVt.i^vciMA'i^'i 
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Pic.  lie.— Sxponr*  «<  tlu  itSmt  ncrre  ai  albov.    I.  C.  IdMimI  tondyte.    B,  C.  U 
BiMOJot  C4t^  uluti).    V.  S.  Ulnir  potv*.    01«<:.  OlacruMa  pnccn.    Trie  Ttinpi. 


Fn.  «■!.— Bapofun  el  iba  alur  ntnv  ftt  th«  ariM.    V.  A.  VXatt  uieir-    V,  N.  Uloai 

BCrvc     <£eAMm.) 

(O  '■  M'  Jmk*  !*■''  •>f  '*'  feitf^i     Followina  tha  1in«  ot  thn  ntm,  from  tk«  IdI 
oon4yl«  to  Uw  ndial  rid*  of  <lu  pMtatm.  owIm  aa  tncHiIoa  i  iDCha  loai  M  Ik* 
o(  Ibe  duor  oupl  uliuuli,  dlvidiOB  Iho  ikia  and  ■upctfidal  htcia.    R*u*m  inward  Iba 
toodoB  of  tliu  flsiar.     Cantully  iocIk  Uk  (t«p  (aaeU  aad  Uie  o«rve  b  «iikih<1  iTlac  M  Um     ' 
n't—  (id*  td  Um  alaar  artcrr. 
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fudas  for  3  or  3  inchos,  and  the  nerve  will  be  exposed,  accom- 
panied by  Uie  posterior  ulnar  recurrent  artery. 

(D)  In  Ike  wrhi  (sec  FiR.  187). 

itusctdo'spiral. — The  musculo-spiral,  more  than  any  other  nerve 
of  the  arm,  is  subject  to  injury  from  stab,  contused,  or  gunshot 
wounds  or  to  fracture  of  the  humerus.  Very  characteristic,  too,  arc 
the  symptoms  resulting  from  its  loss  of  function.  The  wrist  and 
fingers  cannot  be  extended  and  assume  the  attitude  well  known  as  the 


8up.  Lang 
Br.  Am. 


Pio.  ttt. — BtjiMun  ol  the  uuKDlo-tpinl  in  ila  lo««r  lUrd.    Tbt  ■upliikMC  lonciu  i*  (xpoMd 
•ad  th«  DWf*  (ouad  to  il*  ioan  nd*  Irng  upon  cIm  bnchialb  tnticui.    (5<taarli.} 

"drop  wrist."  In  every  fracture  of  the  humerus,  the  stability  of  this 
nerve  should  be  tested.  The  nerve  may  be  explored  in  any  part  of 
its  course,  but  is  most  easily  reached  At  llie  outer  side  of  the  arm  just 
above  the  elbow. 

To  Expoje  Ihe  MusctUo-spiral. — In  Ihf  lower  third  oj  Iht  arm  {Fig. 
«88):  The  arm  is  al>ducletl,  the  forearm  extended  and  the  hand 
supinated.  Stand  to  the  outside  of  the  limb.  In  Ihe  line  of  the 
nerve,  a  line  drawn  along  the  middle  of  the  external  surface,  begin- 
ning half-way  between  the  shoulder  and  elbow  and  extending  to  a 
point  yi  inch  from  the  center  of  the  \>«vd  <A  Ocv«  *>:«»■«, -easi**.  «.t^ 
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incituon  3  or  3  inches  in  length  through  the  sUd  and  supci£dal 
fascia.  Retiact  the  cephalic  vein.  Divide  the  deep  fascia  along  the 
border  of  the  supinator  longus  and  expose  the  muscle  fully.  Retract 
it  to  the  outside.  At  the  bottom  of  the  wound  is  the  nerve  l>-ing  upon 
the  brachialis  anticus  (»cc  page  143,  Gunshot  Wounds). 


FlO.  *tv.— SipOMt*  ol  Um  dtcamflai  ivtrvs.  D.  Dpltoid.  T.  U.  T*c«a  mtoM.  Tf. 
TririiM      T.   M*J.   Ttra   major.     C.   A.   Circumfl*!  Ute'r.     C.    S.   ClrauisflM   ott*. 

Cmum$ex. — In  addition  to  such  injuries  as  may  be  due  to  stab  or 
gun»Iiiit  wounds,  the  circumllex  h  ti.i)>lt:  to  he  lacerated  in  violent 
wrenching  or  in  dislocation  of  the  shoulder-joint. 

The  immediate  result  is  k>»  of  power  to  abduct  lite  ann  through 
paral>'^is  of  the  deltoid.  Tlie  ncn'C  may  be  exposed  as  it  winds 
around  the  humerus  just  below  its  head. 

Operation. — The  course  of  the  nerve  is  in  a  line  drawn  from  tlie 
/aoer  end  of  the  scapular  spine  to  the  ^nt  o(  instttion  of  the  deltoid. 
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Place  the  patient  on  the  sound  adc,  exposing  the  shoulder  well  by 
rotating  the  urm  inward  u  lillk  and  placing  it  in  front  of  the  trunk. 

Along  the  line  indicated  make  an  inci^on  j  or  4  inches  long, 
corresponding  at  its  outer  end  to  the  acromion  process,  but  an  inch 
or  two  from  it.  This  incbion  divides  theskinand  supertictal  and  deep 
fascia  and  exposes  the  posterior  border  of  Ihc  deltoid.  Bring  into 
view  and  draw  upward  this  border  of  the  delLoid. 

Next  locate  the  quadrilaleral  space,  bounded  above  by  the  teres 
minor,  below  by  teres  inajm,  pc.sleriorly  by  the  long  head  of  the  tri- 


U.  Chi.  N 

U  d.  N. 
He.  Art 


\^^ 


Fic  >sa. — Bivonira  of  tha  mascula-cuU&toa*  rmvi  In  tb«  mlddtt  IhM  <d  um.  Tbt 
Uc«ps<B)  dramoBlwudeipotM  tliaBcm(U.  Cut.  NJ  tyhiilotheouuidgof  Uic  nmlian 
BVn*  CM«4.  NJ  hkI  tha  Imchul  attarx.  Br.  Art.     <5(Jb*arlk} 


ccps,  and  anteriorly  by  the  sliaft  of  the  humerus.  By  locating  the 
tendons  of  these  muscles  di-Iine  this  space  in  which  lie  the  nerve 
and  tlic  po&terior  circumflex  artery  (Fig.  189).  . 

2'Me  mmctilo-cutaHeous  is  exposed  in  the  same  manner  as  the  me- 
dian in  the  upper  third  of  the  arm  (Fig.  390). 

A  nierioT  Crutai. — The  division  of  the  anterior  crural  nerve  means, 
among  other  tilings,  loss  of  extension  of  the  leg. 

Tooutlinc  it  locate  the  spine  of  the  pubes  and  the anlcrior-supcrior 
iliac  spine,  which  pMOts  are  connected  t»y  Fouv^T\.SVv^'nDf.'a.v,'<w«Sx3. 


SU 
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this  ligament  a  fm^cer's  brcAdlli  outside  of  Its  miiltJIe  point  the  nerve 
pa»se.i  (Fif(.  391). 

To  Expose  the  Anlrrior  Crurai. — Muke  an  induon  (rum  this  point 
downward  in  the  axis  of  the  thi(;h,  about  3  inclie:<i  in  length,  divid- 
ing the  skin. 

Altheupperendof  the  wound  expose  tJie  lower  liorder  of  Poupart's 
ligament.     Immediately  below  this  line,  open  up  the  sheath  of  the 


Pig.  mi,— Antnior  cnirat  »bA  ntcroal  tulwwoua  Dcrrc*.    <ii«MyJ 

psoas  magnus,  pass  a  Rroovcd  director  under  the  sheath,  and  divide 
it  to  the  same  extent  as  the  sliin  incision.  Separating  the  lips  of 
the  shealh  wound,  the  nerve  is  seen  lying  on  the  libersof  the  muscle 
and  is  to  be  distinguished  by  its  whiteness  and  its  subdivisions. 

The  ObturaUr.—Ii  the  obturator  is  divided,  there  follows  loss  of 
abduction  of  the  thigh. 

To  Expose  the  Obturator.— XhAacK  the  thigh  until  ihc  l>order  of  tho 

jidductor  longus  can  be  clearly  defined,  and  along  this  line  make  an 

iaciaha  4  or  $  inches  long,  lieginning  &n  Vneh  below  the  fold  of  tho 
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groia,  a  littk  to  the  outside  of  the  scrotal  base.  Divide  the  skin  and 
superficial  fascia,  retracting  to  the  outer  side  the  internal  saphenous 
vein,  but  ligating  its  cross  branches  (Fig.  291).  Divide  the  deep 
fascia  in  the  same  line. 

Separate  tlie  adductor  longus  from  the  pectineus  by  hlunl  dissec- 
tion, A  fairly  wcll-dcfincd  gutter  indicates  the  line  of  separation. 
Retract  the  two  muscles  and  at  the  bottom  of  the  upper  part  of  the 
wound  you  will  ace  the  obturator  nerve,  consisting  of  a  couple  of 
flattened  cords.     Now  extend  the  thigh  to  relax  the  abductors  and 


VM).  jtfi.— Eiponir*  of  th«  obtuntoi  oerve;  Mptntlnc  Ux  •dductoi  1od«u*  Iron 
Iho  pHtiociu.     (i!.aAry.) 

separate  more  widely  the  two  muscles  mentioned  and  the  nerve  may 
be  completely  exj>osed,  one  branch  lying  upon  the  adductor  brevis 
and  the  other  passing  under  it  (I-'ig.  39^). 

llut-iuguinal  and  Gofito-crwal. — These  nerves  ar«  frequently 
wounded  in  hernia  operations,  and  may  give  rise  to  an  obstinate 
neuralgia  of  the  testicle  requiring  removal  of  this  organ.  In  such  a 
case  an  effort  should  first  be  made  to  repair  the  nerve  or  xtsxtx  !.«.. 

Tht  Sciatic  Sent. — The  sciatic  nerve  ma^  \>t  vclVK's&  w  TOKWi 
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ways  and  from  the  functional  point  of  view,  these  injuries  are  always 
serious.  It  may  mean  loss  of  extension  of  the  ihigh  and  complete 
paralysis  of  the  leg. 

It  may  be  exposed  at  any  part  of  its  course  down  Ihc  back  of  the 
thigh. 

Exposure  in  the  Middle  oj  the  Thigk. — Place  the  patient  face  down- 
ward or  on  the  sound  side.  Along  the  line  of  the  nerve  (a  straight 
line  extending  from  a  point  midway  between  the  ischial  tuberosity 
Rnd  the  great  trochanter  to  the  middle  of  the  popliteal  ^cc),  xaaiit 


PlQ.  icjd— Obluntor  (ipowd.    Udtt^.) 


an  incision  3  or  4  inches  long,  dividing  the  tissues  down  (0  the 
deep  fascia.  Determine  the  interspace  between  the  biceps  and  the 
internal  hamstring,  and  over  it  diNnde  the  deep  fascia  and  separate  by 
blunt  dissection  the  muscles  of  the  «pace. 

Fkx  the  teg  so  as  to  relax  them.    Tlicy  are  then  to  be  retracted 
widely  and  in  the  fatty  tissues  of  the  interval  the  nerve  is  usually  eas- 
ily found. 
/;*?  Exietnal  Popliteal,  or  Peronea{.~TKis  nerve,  like  others,  is 
liaMeto  iajury  in  /racturcs  and  wovunds.    VJ\\tT\  \\.  vs.  divided,  "foot 
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drop"  occure.  The  patient  cannot  walk  without  stubbing  tlie  gre^it 
toe  ftnd  to  prevent  this,  the  whole  leg  is  raised  (steppage  gait). 
This  nerve  bears  an  important  relation  to  the  knee-joint  and  to  the 
tendon  ol  the  biceps. 

Te  expose  the  peroneal  behind  the  head  of  the  fibula  place  the 
pftlicnt  face  downward  or  on  the  sound  side.  The  line  of  the  nerve 
corresponds  to  the  tendon  of  the  bice{K),  which  may  be  palpated 
along  the  external  border  of  the  popliteal  space,  or  the  course  of  the 
nerve  may  be  indicated  by  a  line  drawn  from  the  tuberosity  of 
the  bchium  to  the  head  of  the  fibula.  In  this  line,  Iwginning  at  the 
neck  of  the  fibula,  make  an  ind- 
aion  upward  3  inches  long,  divid- 
ing the  structures  down  to  the 
deep  fascia.  Carefully  divide  the 
deep  fa.'icia  over  Uie  tendon  of 
the  biceps  and  at  once  tiiere  comes 
into  \'iew  the  external  popliteal, 
lying  'to  the  inner  udc  of  the 
tendon  rcsLing  upon  the  external 
condyle  of  the  femur  above,  and 
tower  down  winding  about  }hc 
neck  of  the  fibula,  and  disappear- 
in  tbc  pcroncus  longus. 

To    Expose   fhe    Muicuh-eida- 
iKiWi.— Place    the   patient   upon 

hi)  back,  the  knee  flexed  and  rotated  inward,  and  retained  by  a 
cushion  placed  under  tbc  thigh;  in  this  manner  exposing  the  ex- 
ternal aspect  of  the  leg. 

The  line  of  the  nerve  is  drawn  from  the  anterior  border  of  the  pero- 
neal head  to  the  anterior  border  of  the  external  malleolus.  Along 
this  line,  in  the  middle  of  the  leg,  make  an  incision  3  or  4  inches 
[n  length  dividing  the  structures  lo  the  deep  fascia. 

Incise  ihe  aponeurosis  uf  the  peronci  muscles,  isolate  the  anterior 
border  of  the  peroneus  longii»  and  draw  it  backward.  The  muscle 
may  be  previously  relaxed  by  rotating  the  foot  outward.  The  nerve 
will  be  seen  resting  upon  ih«  peroncus  btevis  (.V'sy,-  i*>>tl- 

r*#   An/eriar  Tibial  A'eme.— The  mVtx\ot    ^a»ai^  tvcis^  Va. 


Pin 


tfii^— H<i*euli>.«utanMiui  nsrv*  I  rial 
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continuatioD  of  the  external  popliteal  Dcrte.  The  movements 
of  flexion  of  the  foot  aniJ  extenuon  of  the  toes  depend  upon  this 
nerve. 

To  Expose  the  Anterior  Tibial  Nerve.— (A)  In  the  upper  third: 
Put  the  patient  in  the  same  position  as  for  the  musculo-cutancous. 

The  line  of  the  nerve  is  drawn  from  the  front  of  the  peroneal  head 
to  the  middle  of  the  anklejoint  (Fig.  395). 

In  the  line  of  the  nerve  make  an  incision  beginning  three  fingers' 
breadth  below  the  articuJai  line  of  the  knee.  Divide  to  the  deep 
[asda;  next  divide  that  and  then  patiently  search  for  the  intermus- 
cular septum  separating  the  wide  tibialis  amicus  from  the  narrow 
common  extensor.  It  will  aid  greatly  in  the  search  to  scixe  with  a 
forceps  each  of  the  lips  of  the  wound  of  the  sheath  and  retract. 
This  will  help  to  develop  the  line  of  cleavage. 


-^ 


Fia  tos.^.ibw*  nprtMntlog  tbi  wuna  (i)  of  (b«  muKulo-cuuiuoiui 
(•*)    AnUriot  UbUl  oema.     (tabty.) 


Remember  that  the  tibialis  anticus  slightly  ox-erlaps  the  common 
extensor,  so  that  the  intermuscular  space  slopes  inward  and  back- 
ward. Retracting  the  muscles,  the  nerve  will  appear  aa  a  small 
rounded  white  cord  lying  in  front  of  the  vessels. 

(B)  In  the  lowtr  third  (see  Anterior  Tibial  .\rtery). 

Posterior  Tibtcl  Nerve.~T)xe.  posterior  tibial  ncr%-e  supplies  the 
movements  of  the  extension  of  the  foot  and  ficxion  of  the  toes  and 
may  be  wounded  in  any  part  of  tu  course,  although  in  the  region 
of  the  calf  it  is  deeply  situated.  Behind  the  internal  malleolus 
it  is  superficial  and  easily  exposed. 

(A)  To  Expose  Upper  Third.— To  expose  the  posterior  libia!  in 
ibc  region  oi  the  calf  is  difficult  (Fig.  396). 
J'asr/iaM. — ^P/ace  (he  patient  on  his  bactVu\»\iiit\i!i\i{.\iVRaJ.iductioti 
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and  external  rotation,  the  knee  flvxcd,  and  the  (oot  lying  upon  its 
external  border  and  held  iu  this  pasition  by  an  assistant.  Standing 
to  the  outside  of  the  limb  the  operator  with  this  arrangement  can 
see  quite  well  the  internal  surface  of  the  leg. 


Pio.  !««.— Sipotun  of  th*  pMt.  tlbUI  narv*.    GHtnwnsolui  ntrecWdi 


fn>  te7> — Fiber*  ol  ttw  Kileui  tliciitftl  aad  nlt*elwl.  npodnf  datply 
■iluatod.  Ih*  potttrior  tibul  nirr*  4Bd  irlary.     llMty4 

Locate  first  the  sbaq>  internal  hordcr  (A  K\vt  vWm,  «»&.». %we:t* 
breadth  behind  it  make  an  indiion  4  inthc*  \ott%,  V«;^xvKtf\^  ^"^  '^2'>*' 
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level  ot  the  tuberosity.  Divide  the  tissues  down  to  the  deep  fascia, 
av(»ding  the  internal  saphenouii  vein,  which  lies  close  to  tlie  tibial 
border. 

Slightly  retract  the  posterior  lip,  which  will  include  llie  giutrocnc- 
mius,  and  in  this  manner  the  solcus  is  exposed.  Division  of  the 
soleus  is  the  next  sieii  which  mutt  be  carefully  c-trried  out.  Divide  it 
longitudinally,  but  further  away  from  the  tibia  than  the  original  in- 
ci»on.  Cutting  in  this  manner  through  the  fibers  of  the  soleus,  the 
yelloto  aponeurosis  covering  the  nerve  and  vessels  is  exposed  (I-'ig.  397). 
It  is  important  to  expose  this  landmark  well.  Make  an  opening  in  it 
an  inch  and  a  half  from  the  internal  border  of  the  tibia,  and  beneath 
the  opening  is  the  nerve,  lying  to  the  uutcr  side  uf  the  artery. 

(B)  Behind  the  aHkle  (see  Ligation  of  Posterior  Tibial  .\rtery). 


CHAPTRR  XXI 
ABSCESS 

All  abscess  is  a  circumscribed  collection  oE  the  liquefied  products 
of  infective  inflammation. 

There  are  two  kinds  of  abscesses,  dilTerin^  in  their  etiology,  clinical 
history,  prognosis,  and  treatment.  All  these  diScrenccs  arise  pri- 
marily in  the  nature  of  the  Infective  agent.  The  acute  abscess  is  due 
^H;inost  generally  to  the  activity  of  certain  of  the  coed.  The  chronic 
^f(or  cold)  abscess  is  nearly  alwa}*);  due  to  tlie  Bacillus  tuberculosis. 
The  chronic  abscess  may  become  infected  secondarily  with  the  germs 
^vof  acute  inflammation,  in  which  instance  it  takes  on  the  character 
^f  of  the  acute  abscess. 

The  content  of  the  acute  abscess  is  pus;  that  of  the  chronic  abscess, 
though  resembling  pus,  may  be  merely  the  liquefied  caseated  matter 
of  the  tubercle  without  any  pus  cells  whatever.  An  acute  abscess 
presents  all  the  cardinal  symptoms  of  inflammation:  constitutional) 
disturbance,  pain,  heat,  redness,  swelling,  all  in  greater  or  less 
degree,  depending  on  the  locality.  A  chronic  abscess  may  present 
Done  of  these  symptoms  except  sweUing,  and  where  swelling  is  not 
perceptible  the  abscess  is  frequently  unsuspected.  An  acute  ab- 
scess is  of  very  rapid  development — the  chronic  of  cguite  stow  growth, 
as  a  rule.  An  acute  abscess  demands  immediate  evacuation  by 
free  incision  and  drainage.  The  chronic  abscess  very  often  per- 
mits only  of  aseptic  puncture,  followed  by  the  injection  of  deter- 
gent remedies,  and  aseptic  occlusion. 

Each  occurs  by  choice  in  certain  locations.  The  inciaon,  the 
special  dangers  and  details  of  treatment  depend  on  the  anatomy  o( 
tlic  parts,  so  that  the  more  common  abscesses  fe<|uire  individual 
consideration,  and  in  that  connection  the  general  principles  that 
underlie  the  subject  may  be  elaborated. 

The  prevenlion  of  pus  formation  %hou\d  >3t  a,\.\.<itfiv^^''"*  ''^  «:."«>«■ 
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infeclious  infiammations  by  means  of  the  timely  application,  in 
favorable  localitk-s,  of  hot  antiseptic  poultices  or  prolonged  immcT- 
&ion  in  hot  antiseptic  solutions.  Even  though  the  treatment  fails 
to  prevent  suppuration,  it  will  ut  least  limit  it.  Sodi  an  antiseptic 
poultice  may  be  made  by  applyinj;  absorbent  cotton  aoakeil  in  hot 
boric  acid  solution  and  covering  it  with  oiled  silk  or  gutta-percha. 
In  this  manner  heat  and  moisture  are  retained. 

The  old  flaxEced-mcal  poultice  is  more  often  than  not  th«  breeder 
o(  germs  and  therefore  distinctly  non-surgical — a  domestic  make- 
shift    Some  of  the  "antiphlogistic"  glyccrinated  and  sterile  clay 
•  pastes  often  render  an  excellent  service. 

Treatment. — The  evacuation  of  an  abscess  is  by  many  regarded 
as  a  small  procedure  in  minor  surgery.     It  may  be  nothing  more, 

eand  yet,  as  Lejars  says,  in  certain  cases  it  is  a  formidable  task 
straining  the  resources  of  the  most  practised.  It  is  an  idea  too  long 
prevalent  thnt  there  is  a  minor  and  a  major  surgery.  There  is  only 
one  kind  of  good  surgery,  whether  the  case  is  of  great  or  little  im- 
portance. It  is  that  which  recognizes  the  indications  and  meets 
them  promptly,  giving  the  patient  relief  with  the  least  possible 
delay. 

Abscesses  have  loo  much  l>een  regarded  as  simple  conditions  which 
the  merest  tyro  might  treat.  We  all  know  of  patients  who  have 
died  of  these  operations;  of  others  who  have  been  disabled  by  the 
failure  to  perform  them,  or  by  their  being  tardily  or  improperly 
done.    And  how  often  tardily  done! 

But  what  excuse  can  one  make  for  delay  after  pus  has  definitely 
formed,  for  any  attempt  to  bring  about  its  absorption  is  futile. 
Delay  merely  means  that  the  collection  augments,  destroys  more 
tissues,  acquires  diverticula  without  end,  which  may  need  to  be 
opened  up  time  and  time  again,  or  may  require  months  to  heal, 
and  eventually  give  rise  to  irremediable  contractions  and  adhesions. 
It  is  one  of  the  most  important  and  least  varying  rules  of  surgical 
practice  that  every  acute  abscess,  superficial  or  deep,  must  as  early 
as  possible  he  incised,  cmpUrd,  and  drained. 

Another  point:  do  not  wait  ior  fiueiuation,  which  is  so  commonly 

ihe  practice.    It  the  suppuration  occurs  in  the  deejier  structures, 

^uetuatioo  may  be  delayed.    But   ihcte  &t«  am^Vft  uidications 
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^^otlierwtse;  the  rapid  iocrcasc  of  swelling,  the  radiating  pains, 
'  fever,  and  subcutaneous  edema  give  sufficient  evidence  that  pus  is 
present. 

In  ceititin  region:^,  the  thick  and  brawny  skin  and  fascia  is  as 
significant  as  fluctuation  itself.  On  the  scalp,  for  instance,  ibis 
brawny  edema  is  a  definite  symptom  of  suppuration. 

llie  edema  is  supcriidal;  the  suppuration,  deep.  The  two 
processes  go  together  and  when  the  first  is  present,  one  may  un- 
hesitatingly diagnosticate  tbe  .second. 

To  repeat,  when  ihc  skin  pits  on  pressure  and  is  only  slightly  red- 
dened even,  the  diagnosis  Is  do  longer  doubtful  and  one  may — one 
should — operate  at  once. 

The  Ungch  of  the  Incision  is  ol  the  greatest  importance.  Nothing 
is  more  unsatisfactory  than  the  mere  stab,  or  puncture,  of  an  acute 
ahsoeM.  The  incision,  cutting  through  tbe  middle,  parallel  with 
the  most  important  structures,  should  open  up  the  whole  length  of 
the  caxity.  In  this  manner  no  pockets  arc  left  behind,  and,  be- 
sides, a  long,  smooth  incision  will  in  the  end  leave  the  least  scar.  A 
counter-incision  may  be  necesiiary. 

Once  the  abscess  is  opened  and  the  pus  has  ceased  to  flow,  wipe 
out  the  cavity  witli  sterile  gaui'.e  and  irrigate  with  sterile  water  or 
some  antiseptic.  If  diverticula  arc  found,  they  too  must  be  freely 
opened  up  and  irrigated. 

insert  a  drain,  tf  the  abscess  was  small  and  the  incision  made  . 
early,  it  i»  proper  to  dispense  with  the  drain;  but  if  the  suppuration  ' 
Is  eitensive,  the  best  means  of  preventing  large  scar  formation  is  to  | 
employ  drainage.  j 

Observe,  then,  says  Lejars,  that  the  whole  therapy  of  abscesses  fa 
contained  in  llicw  two  words,  "empty"  and  "drain." 

Vou  do  nothing  more — there  i.s  nothing  more  to  be  done — and 
It  Is  sufficient.  To  attempt  to  make  an  abscess  cavity  aseptic  is 
wasted  effort.  An  abscess  contains  infection  of  limited  virulence 
and  when  once  it  is  emptied,  the  living  tissues  will  do  the  rest,  pro- 
dded they  arc  not  embarrassed  by  new  germs  introduced  by  the 
nperation. 

With  ihis  notion  in  view,  then,  tt  must  be  aft  »,WA».\*.  "t>is.  «i\. 
practice  to  operate  {or  al>3cess  vii\.\\  c\can  VviuA*  a.'a^  d.ta,"o, "vw.v^'- 
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menu  in  a  carefully  disinfected  field.  We  may  put  away  for  all 
time  ihe  old  dictum,  "  If  pus  is  present,  antisepsis  b  useless." 

Di&infcct  ihe  haiwU,  or  what  Is  better,  the  jtlove*;  l»oil  the  insiru- 
ments;  cleanse  the  affected  area  mtb  soap  and  alcohol  and  bichloride 
or  umply  paint  with  Tr.  Iodine;  then,  and  then  only,  are  you  ready 
to  incise  the  swelling.  Wipe  out  with  sterile  gauze;  use  sterile  tubes. 
Do  nut  pack  with  gauze;  there  Is  notlitng  more  illogical  than  tam- 
ponade of  an  abscess  cavity.  Cover  the  wound  with  sterile  gauxe 
and  absorbent  cotton,  and  bandage  tirnily  so  that  nothing  may  enter 
the  wound;  so  that  the  dressing's  will  not  slip  or  rub. 

The  dressings  arc  to  be  changed  daily  at  first  and  the  tubes  e\'ery 
second  or  third  day,  and  are  to  be  shortened  as  the  cavity  fills  up 
with  grun Illations;  are  to  be  dispensed  with  when  pus  has  ceased 
to  form. 

Treatment  of  Cold  Abscess.— The  treatment  of  a  cold  abscess 
(Uflers  from  that  of  an  acute  abscess  in  that  indsion  b  not  the  method 
of  choice. 

There  Is  always  great  danger  of  infection  when  the  abscess  cavity 
is  opened  up  and  for  that  reason  incision  must  be  done  with  circum- 
spection— with  an  absolute  asepsis.  There  is  not  the  urgency  present 
in  the  acuIecaM'. 

Puuctwe  is  the  method  of  choice.  Employ  the  strictest  anti- 
sepws.  Wash  with  soap  and  water,  but  not  too  \'igoroUKly  lest  the 
abscess  wall  be  ruptured;  complete  the  diiiinfeciion  with  alcohol 
and  ether.  Employ  only  such  instruments  as  are  carefully  sterilized. 
t'se  a  trocar  of  suniclent  size  tluit  the  grumous  fluid  will  not  occlude 
It.  Do  not  puncture  the  summit  of  the  tumor  if  the  skin  is  quite 
thin,  but  -lelect  a  point  where  the  tissues  are  suflicicntly  resistant 
to  close  when  the  trocar  is  withdrawn.  At  the  end  of  the  evacuation 
the  fluid  may  need  to  be  aspirated.  It  may  be  discolored  by  some 
blood  from  the  puncture. 

Injtelion  with  some  stimulating  and  antiseptic  fluid  should  follow. 
Ethereal  solution  of  iodoform  has  the  advantage  of  distending  the 
cavity  by  gas  formation  and  reaching  all  the  diverticula;  but  it  has 
the  disadvantage  that  it  is  toxic.  Inject  5  to  to  c.c.  of  a  10  per 
eeoU  solution;  leave  the  trocar  in  phice,  closing  its  orifice  with  the 
6agcr.     When  the  cavity  becomes  disteMei,  Ttmove.  the  finger  and 
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Ihc  ether  spurU  out.    Let  aU  the  g&s  esotpe.    If  one  docs  not 
obRcn'e  this  rule  there  may  be  a  slotigh. 

A  solution  of  iodoform  in  glycerine  may  be  employed;  inject  3  Lo  10 
^am$  oF  a  10  per  cent,  solution,  letting  the  surphu  escape.  Cam- 
phorated naphthol  may  be  used  in  the  same  way.  Bi&mutli  paste  in 
certain  localities  servi-s  an  cxcelU:nt  purpose.  After  the  injection 
is  completed  seal  the  puncture  with  collodion.  Several  injections 
may  be  necessary  (or  a  cure.  Constilutional  treatment  is  of  the 
greatest  importance. 


ABSCESSES  OF  THE  SCALP 

These  are  found  in  three  locaiioos: 

t.  Superficial— that  is,  above  the  aponeurosis  of  the  occipito- 
frontalia. 

.  L  Subaponeurotic — tliat  is,  between  aponeurosis  and  the  perios- 
teum. 

J.  Subperiosteal— between  the  periosteum  and  the  bone. 

Ik  Superficial  abscess,  due  to  staphylococci,  is  quite  localized, 
and  yet  very  painful  on  account  of  the  resistance  of  the  firm  tissue. 
The  lymph  nodes  behind  the  ear  and  in  the  back  of  the  neck  are 
enlarged  and  tender.  The  chief  danger  is  in  extension  to  the  deeper 
layersi  or  the  emt-i-Hary  vdiis  may  carry  infection  to  the  uniiaes  and 
produce  thrombosis  or  pyemia.  Evacuate  immediately  by  free 
incialon,  first  sliaving  the  scalp  in  the  immediate  vicinity  of  the 
abscess. 

Remembering  the  manner  tn  which  llie  occipilal  and  temporal 
arteries  C(Aivcrge  toward  the  apex,  the  incision  may  be  managed  in 
ftuch  a  way  as  to  run  parallel  lo  the  small  vessels  distributed  lo  the 
area. 

The  cavity  must  be  kept  open  by  a  strip  of  rubber  tissue  or  a  small 
drainage-tube.  A  dressing  of  gauze,  absorbent  cotton  and  bandage 
complete  the  treatment.     Change  the  dressing  every  day  at  first. 

'2.  Subaponeurotic  abscess  is  likely  to  follow  wound  infection. 
The  streptococci  follow  the  areolar  tissues  that  separate  the  aponeu- 
rosb  from  the  periosteum,  and  the  spread  of  pus  U  Um^Vx^  «ii\>]Vi 
the  attachments  of  the  aponeurosb.    SevXit«m\4,  TfiKU»l«.'^^^.,  »*&. 
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thromboius  arc  the  actual  dangers,  and  oit  these  accounts  immediate 
<^ration  U  demanded. 

Make  a  free  incUion  under  antbeptk  precautions;  that  is,  after 
shaving  and  cleansing  the  part  involved. 

Do  not  attempt  irrif^tions,  above  all,  in  these  cases,  for  the  fluid 
percolating  through  the  loosi-  areolar  tissues  spreads  the  infection. 
Good  drainage  alone  will  suffice.  The  dressings  must  be  changed 
frequently  at  first  and  must  be  firm  enough  to  prevent  movement  of 
the  occipi to- frontalis  mu.«cle. 

If  the  abscess  develops  under  the  temporal  fascia,  it  will  not  point 
toward  the  surface,  owing  to  tlie  extreme  density  of  this  fascia,  but 
toward  rhc  mouth  or  neck  through  the  ptcrgo-maxillary  fossa. 
Even  though  there  be  no  fluctuation  (usually  indeed,  none  can  be 
detected),  the  diagnosis  can,  nevertheless,  be  certainly  made  from 
the  presence  of  the  edema,  redness,  and  pain.  Make  a  vertical  in- 
cision an  inch  or  so  in  front  of  the  ear  and  with  the  center  about  the 
level  of  the  eyebrow.  It  may  be  necessary  to  go  through  the  sub- 
stance of  the  muscle  to  the  bone.  A  few  small  arteries  will  be  divided 
and  will  require  ligation.  It  may  be  necessary  at  iJie  first  dressing  to 
pack  the  cavity  witli  gauze  to  control  slight  but  persistent  bleeding. 
Drainage  by  means  of  tubes  may  be  employed  subsequently. 

3.  Subperiosteal  abscesses  differ  from  the  othei«  in  that  they 
are  hkely  to  be  the  rcsuU  of  bone  inflammation,  tubercular  or 
B>-philitic.  The  abscesses  are  limited  to  the  area  of  one  bone  as  the 
periosteum  along  the  line  of  the  sutures  is  continuous  with  the 
dura  mater.  This  furnishes  an  easy  means  of  entrance  into  the 
cranial  cavity  for  the  infection  and  in  that  manner  meningitis  may 
result.  For  this  reason,  these  abscesses,  of  whatever  origin,  should 
be  evacuated  at  once  and  appropriate  constitutional  treatment 
instituted. 
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ABSCESS  AND  FURUNCLE  OF  THE  FACE 


The  danger  in  these  conditions  is  thai  phlebitis  beginning  in  the 

facial  vein  may  spread  to  the  cavernous  sinus,  so  free  is  the  com- 

mujiicttiioa  by  numerous  branches  between  these  venous  channels. 

B^tedmOy  to  be  feared  are  these  Jurundts  V)t%VTadt\%  on  the  upper 
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lip  or  median  parU  of  the  face.  They  may  be  fatal  in  «  few  days. 
Nearly  always  Ihc  slaph)'lococcus  pyogenes  is  the  active  causative 
agent  and  one  need  not  usually  b«  at  a  loss  to  trace  the  mode  of 
entrance  of  the  infection. 

Early  indsion  is  imperalive  in  all  such  acute  septic  procesGK. 
The  best  form  of  local  anesthesia  in  these  conditions  is  by  freezing 
with  ethyl  chloride  spray.  Hypodermic  injections  arc  best  avoided 
here.  The  incision  must  be  deep  to  be  effective,  and  in  making  it 
two  factors  arc  to  be  borne  in  mind,  the  resulting  scar  and  injury 
to  the  branches  of  the  facial  nerve.  In  severe  cases  even  these  |>o[nts 
must  be  disregarded.  Even  more  certain  than  ftoc  iociMon  is  centrat 
puneture  wiUi  a  fine  tfaermo-cautery,  followed  by  the  Bier  suction 
treatment.  If  it  is  a  carbunde  of  the  diffuse  type,  accompanied  by 
edema  of  the  face  and  inflammation  of  the  veins,  crucial  incision  with 
curettement  must  be  undertaken.  The  dressing  of  gauze  may  be 
held  in  place  by  adhesive  strips. 

ABSCESS  OF  THE  NASAL  SEPTUM 

Following  a  blow  upon  the  nose,  bleeding  ensues  and,  two  or  three 
days  later,  obstruction.  Looking  into  the  child's  nasal  fossE,  they 
are  seen  to  be  filled  with  a  bright  red,  tender,  fluctuating  swelling, 
over  the  cartilaginous  portion  of  the  septum,  llie  whole  nose 
becomes  hot,  swollen,  and  painful. 

The  treatment  is  c%'acuation  by  a  free  incision  of  the  mucous 
membrane  over  the  septum  at  the  point  of  groattst  fluctuation. 

To  operate,  apply  a  4  per  cent,  solution  of  cocaine  to  the  mucous 
membrane,  and  after  waiting  a  minute  or  two,  make  an  Incision 
along  the  septal  wall  from  above  downward  and  forward  with  a 
slender,  sliarp  bistoury.  Douche  the  nasal  fos^  frequently  with  a 
mild,  alkaline  antiseptic.  Recovery  usually  follows  within  a  week, 
although  in  the  neglected  cases,  necrosis  of  the  cartilage  may  occur. 

ABSCESS  OF  THE  EYELIDS 

TTie  loose  connective  tissues  of  the  eyelids  favor  «Lwl&^3^«n^.  «»&. 
edema.    An  abaccM  occurring  here  is  usua.W'y  Aut  d».'OQ.«  \n  vckoxcoi- 
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tlim  or  to  acpUc  infection  entering  from  the  face  or  scalp  or  to 
perioetitis  of  the  margin  of  the  orbit,  £arly  treatmrnt  of  con- 
tusions may  prevent  not  only  the  unsif:htly  discoloration  ("black 
eye"),  but  also  a  later  abscess. 

To  prevent  ditiolotaitons  apply  cooling  or  evaporating  lotions  or 
wring  a  gauze  compress  out  of  icc-watcr  and  apply  to  the  lid,  re- 
newing tlie  compress  every  two  or  three  minutes.  Do  not  allow  the 
compreiks  to  cover  the  nose,  else  acute  coryza  may  result.  Apply 
in  this  manner  for  an  hour  and  repeat  Kvtry  second  or  third  hour  for 
twenty-four  hours.  A  solution  of  arnica  (a  02.).  i"  water  (i.pt.), 
may  be  applied,  or 

Ammonii  chloride,  i 

Alcohol,  1 

Aquv,  lO 

I/Jiscolofotion  appears,  apply  Hanncl  cloths  wrung  out  of  hot  water 
for  an  hour  at  a  time,  three  or  four  times  daily,  and  follow  with  gentle 
massage  for  five  to  ten  minutes.  Before  applying  the  heat  it  is 
better  to  smear  the  lid  with  vaseline.  Ointment  of  >-eIlow  oxide  of 
mercury  is  excellent  to  use  with  massage.  If  an  obsctss  appeon 
make  an  incision  parallel  with  the  muscle  fibers.  Apply  antiseptic, 
absorbent  dressings. 


ABSCESS  OF  THE  LACHRYMAL  GLAND 
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Abscess  of  tlie  lachrymal  gland  is  rare,  yet  doubtless  is  often  over- 
looked. It  is  seen  in  infancy,  usually  traceable  to  some  of  the  in- 
fectious diseases.  The  abscess  breaks  into  the  superior  cul-de-sac 
and  recovery  follows. 

ABSCESS  OF  THE  EXTERNAL  AUDITORY  MEATUS 

Abscess  of  the  external  meatus  is  extremely  painful  and  alarm- 
ing, hut  in  fflct  not  particularly  dangerous.  The  meatus  is  closed 
by  the  swelling,  but  a  stab  with  the  point  of  the  knife  or,  if  it  is  more 
deeply  situated,  an  Incision  in  the  direction  of  the  long  axis  of  the 
meatus,  will  cause  »  sjiecdy  disappearance  of  the  &v™9^"^-    Gentle 
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douching  with  sn  antisicptic  solution,  and,  after  drying,  occlusion 
wilh  absoibcnt  cotton,  will  soon  complete  the  cure. 


AB6CESS  OF  THE  PAROTID  (JLAND 

.\a  inflammation  begins  in  the  parotid  ^land,  the  result  of  local 
infection  or  secondary  to  an  abdominal  disease  or  injury  (most  fre- 
quently Involving  the  pancreas,  perhaiw),  and  nearly  always  sup- 
puration follows.  The  severe  forms  arc  dangerous;  happily,  how- 
ever, the  pus,  c\-cn  if  left  to  take  its  own  course,  works  its  way  to 
the  surface  or  points  at  the  phraynx.  It  may  burrow  down  to  the 
anterior  mediastinum.  The  special  dangers  arc  meningitis,  septic 
p<usoning,  and  thrombosis.  When  the  swelling  is  great,  pressure 
interferes  with  the  venous  current  and,  as  a  result,  cerebral  con- 
gestion, headache,  and  finally  delirium  ensue.  The  pus  may  open 
into  the  middle  ear  and  infection  by  tliat  route  reaches  the  brain. 
Suppuration  of  the  temporo-masillary  articulation  may  follow. 

TrcaimetU. — If,  when  tlie  swelling  first  appears,  a  probe  be  passed 
into  StcDson's  duct  and  the  gland  be  pressed  from  the  outside,  a  few 
drops  of  pxa  may  be  s<iueezed  out  and  this  may  serve  to  head  off  a 
general  suppuration.  If  the  entire  gland  becomes  involved,  hot 
antiseptic  poultices  &liould  be  applied  to  hapten  the  localization  of 
the  pus.  As  soon  as  redness  and  edema  indicate  the  most  piobable 
situation  of  the  pus,  an  cllort  must  be  made  to  evacuate  it.  Several 
important  structures  are  to  be  avoided;  Stcnson's  duct  (a  fistula 
is  likely  to  follow  its  divi^on),  the  facial  nerve,  the  carotid  arteries, 
the  temporo-maxillary  vein  and  other  vessels  of  lesser  importance 
may  be  wounded. 

If  the  aHtrrior  part  of  the  gland  is  involved,  the  incision  'a  made 
parallel  with  and  below  Stcnson's  duct,  llie  skin  and  fascia  are 
divided  and  retracted  and  an  effort  b  made  to  burrow  into  the  depths 
of  the  gland  with  a  probe  or  grooved  director.  The  pus  follows  the 
connective-tissue  himinie  instead  of  the  lobules  of  the  gland,  and  It  Is 
belter,  if  possible,  to  avoid  dividing  the  glandular  substance.  If 
the  ^ot/m'or  and  lower  [xirl  of  the  gland  is  involve*!,  the  incision  sliould 
be  vertical,  with  its  center  a  little  above  and  9ii\t.<:\\(i\  \»  \ii.s.  ^.■wiJ.f- vK 
the  jaw.    'ibf  Icmporo-maxiUary  vein  wil  \«  scoti,  xMwta.T.'fc v*^^*^  V 
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to  the  incision  near  the  surface  of  the  f  land, 
be  left  in  the  deeper  abscesses. 

DENT.\L  ABSCESS 


A  drainage-tube  must 


These  painful  affections  are  not  to  be  neglected,  for  they  may 
lift  up  the  periosteum  and  result  in  necrosis  of  the  jaw.  Left  to  it- 
self, the  abscess  may  point  in  the  mouth,  less  frequently  on  tl«  face. 
It  begins  in  the  alveolar  process  from  infection  from  a  carious 
tooth.  It  makes  its  appearance  at  the  junction  of  Uie  cheek  and 
tlic  gum.     Inspection  and  palpation  make  the  diagnosis.     A  cotton 
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tampon  soaked  in  i  per  cent,  cocaine  solution  is  laid  on  the  gum  for 
five  or  ten  minutes,  but  analgesia  will  not  be  complete.    Lift  the 
check  away  from  the  gum  as  fur  as  possible,  and  with  a  sharp- 
pointed  bistoury,  wrapped  to  within  a  half-inch  of  the  point,  make 
a  horizontal  incision  and  cut  down  to  the  bone    There  is  nothing 
to  fear  and  without  getting  deep  one  may  fail.     The  patient  may 
resist  further  efforts  or  the  field  may  be  obscured  by  blood  (Fig.  198). 
Order  an  antiseptic  mouth-wash  to  be  used  every  hatf-hour  at 
first,  and  the  pain  will  rapidly  disappear,     in  more  citensivc  sub- 
periogteal  abfcas  ol  the  Jaws,  tlie  same  principle  of  procedure  should 
£>e  carried  out 
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SUBMAXnXARV  ABSCESS 

Do  not  await  fluclualiun  m  acute  iiiflammalioiis  in  this  loctUty. 
The  pain,  augmented  by  prcLsure,  the  brawny  edema  and  diffuse 
redness  arc  sufficient  to  demonstrate  the  presence  of  pus.  The 
pus  is  not  always  easy  lo  find,  for  it  is  deep,  often  subperiosteal 
and  in  contact  with  the  internal  surface  of  the  jaw,  and  is  generally 
due,  in  fact,  to  dental  infection  (Fig.  399). 


Fiu.  too, — InoUon  o(  lubnuullur  aliwM*.    DotMd  Uo*  npraMoU  th* 


I/>caI  anesthesia  is  often  sufTicient.  Locate  the  angle  of  the  jaw. 
This  is  often  difficult  on  account  of  the  edema.  A  finger's  breadth 
below,  and  following  the  body  of  the  jaw,  make  a  curved  nidsion 
(Fig.  ,')oo)  with  slight  downward  convexity  about  3  inches  in 
length,  Remember  the  point  at  which  the  facia]  artery  crosses  the 
body  of  the  jaw,  just  in  front  of  the  nias;it:ter.  Do  not  cut  deeper 
than  the  skin,  for  this  b  dangerous  ground.  Now  diuiccV  ^>>^ 
forcejis  and  grooved  director  the  aub^nccnX.  Vvsiixw,  TOa>ii»!»i'^c»»^*' 
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slowly  and  renewing;  from  time  to  Lime  the  analgesia  or  injections 
as  the  patient  complains  of  pain. 

Carry  the  dissection  upward  and  inward  toward  the  inner  surface 
of  the  jaw,  and  with  patience  the  abscess  wiU  be  located.  As  it  is 
approached,  the  tissues  will  be  found  more  and  more  edematous 
and  filled  with  scrum.  Having  once  cut  into  it,  enlarge  the  opening, 
always  too  small,  by  Introducing  and  opening  an  artery  forcqM. 
Irrigate  with  normal  salt  solution,  insert  one  or  two  small  drains, 
dress  with  antiseptic  gauze  and  sbsorbi-nt  cotton,  and  renew  daily. 
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fta.  JUL— PhlMoion  of  Uig  6001  el  tbt 
laoutb.  Tht  tonpie  u  puihol  M  Iha  opp<»> 
■tte  BirlA  «t)d  Iba  «pR«d  dawn  ward  of  tha 
pumlwit  MllKlioa  oppoicil  by  tba  ms^ 
brold  Bnuda.  GSL..  tublmjiuiiJ  (luuL  AL, 
Ua^iul  tUry.  Ctf.  uUviry  duct.  GGU 
K«olo-h]pO'|loHiu.  cr,  sBiiio^roLd.  MY, 
br>^«*Hu,    V,  dugMtHc.    (fran.) 


Pio.  301. — Inciiisn    lor   pUtgcnoD   ot 
door  of  nioutb.     f^Ma.) 


The  temperature  will  fall  rapidly.     After  five  or  sx  days  the  drain- 
age may  be  dlminshed  and  after  ten  days  entirely  removed. 


ABSCESS  OF  THE  FLOOR  OF  THE  MOUTH 

(Ludwig's  Angina) 

This  is  a  very  grave,  usually  fatal  condition,  originating  In  strepto- 

cocdc  infection  through  the  mucous  membrane  of  the  floor  of  the 

moutb.    It  more  frequently  occurs  in  aduVxs,  though  childhood  is 
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not  exempt.  lis  tendency  is  to  exten<)  into  the  nixk,  following 
the  cellular  planes,  and  if  the  patient  docs  not  die  early  from  septi- 
cemia, gnni^renc  may  occur.  In  a  very  few  hours  after  the  infection 
begins,  the  Hoor  of  the  mouth  Iwcomes  brawny,  the  tongue  is  thrust 
up  against  the  hard  palate,  and  breathing  and  swallowing  markedly 
interfered  with.     If  anything  is  to  do  good,  it  must  be  done  at  once 

(Kg-  301)- 

Try  the  antistreptococcic  serum— if  it  docs  no  good,  it  will  at 

least  do  no  harm.     In  the  meantime,  operate.     Usually  a  general 

1  anesthesia  Is  indispensable.     Make  an  Indsion  a  finger's  breadth 

bdow  the  body  of  the  jaw  about  3  inches  long  so  that  it  reaches 

beyond  the  median  line  (Fig.  302).    U  both  sides  are  equally  in- 
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JOJ.— D«p  isculaa  (or  ph1»n«M  Id  Sow  oI  mouUi.    C.i.U..  tubaiuilUrr  gUni' 
W.tf ..  mrlO-tir«U  H«*d*.     D.  dicMtrtciDHMl*.     (l'taN.)J 


volvcd,  make  a  bilateral  incision.  One  may  perhaps  recognize  the 
platysma,  but  the  anterior  belly  of  the  digastric  must  be  demon- 
strated and  divided.  Next  expose  the  roylo-hywd  and  divide  com> 
pletely  (Fig.  303).  Having  now  reached  the  sublingual  space,  you 
may  find  merdy  a  urous  exudate,  characteristic  of  this  form  of 
infective  inflammation.  Do  not  sto)i  until  the  mucous  membrane 
of  the  moulli  lias  been  demonstrated,  for  otherwise  one  miLy  mis- 
take the  submaxillary  for  the  sublingual  gland  and  not  go  deep 
enough. 

Douche  thoroughly  with  peroxide,  place  two  or  three  large  drain- 
age-tubes, pack  with  gauze  saturated  with  peroxide,  and  apply 
absorbent  cotton.  Renew  the  dressings  and  flushing  three  or  four 
times  daily  and  the  serum  injections  as  weU.  Poss.v\iV>i  xlcitv*^"**^ 
will  go  on  rapidly  to  death  from  scpticcmW.    W*  N&  ^■nn»x  wsrtai'' 
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to  do  SO  without  the  operation.     The  drainage  may  be  diminished 
toward  the  tenlh  day.     Severn)  weeks  uiil  be  required  lor  a  cure. 


ABSCESSES  OF  THE  TONGUE 


Abacesses  of  the  tongue  do  not  often  occur,  but  when  they  do 
may  give  rise  to  urgent  conditions.  They  may  develop  suddenly 
with  much  pain,  which  may  be  variously  reflected — to  the  car,  (or 
example. 

The  tongue  may  be  so  swollen  as  to  fill  the  mouth  and  severely 
disturb  respiration.  The  location  of  tlie  abscess  is  to  be  determined 
by  palpation.  If  it  U  at  the  base  of  the  tongue  and  pointing  to- 
mrd  the  surface,  b  it  to  be  evacuated  by  a  median  longitudin&l  in- 
cE^on  from  behind  forward  and  deep  enough  to  reach  the  pus. 
There  is  no  danger  of  wounding  important  structures  if  the  incision 
follows  the  middle  line.  Leave  a  strip  of  gauze  in  the  wound  for 
drainage.  Prescribe  frequent  antiseptic  mouth-washes.  If  the 
abscess  lies  under  the  tongue  and  points  downward,  the  incision 
mu.it  be  made  along  the  floor  ot  the  mouth,  if  the  mouth  can  be 
sufficiently  opened  and  fluctuation  detected.  The  ranine  artery 
may  be  wounded.  II  the  mouth  cannot  be  opened  it  Is  best  to 
c^>cratc  from  the  ouuide,  making  a  median  vertical  incision  from 
the  symphysis  of  the  chin  down,  getting  between  the  two  genlo- 
hyo-glossi  muscles  and  following  this  aevice  up  to  the  under  surface 
of  the  tongue.     Drainage-tube,  antiseptic  absorbent  dressing. 

TONSniAR  ABSCESS 

"Quinsy"  is  an  aclue  suppuration  in  the  lon»l  or  Sromul  th« 
tonsil  following  acute  infection  of  the  gland. 

Often  the  suppuration  occurs  only  on  one  side,  though  both 
tonsils  are  inflamed.  At  any  rate  the  two  tonsils  do  not  suppurate 
simultaneously. 

The  temperature  is  high,  the  pain  extreme,  there  is  difficulty  in 

swallowing  and  perhaps  in  breathing.    There  may  be  edema  of  the 

glottis.    Often  there  is  difficulty  in  opening  the  jaws.     After  the 

sltsevsr  is  well  formed,  the  soft  palate  is  edematous  and  swollen. 
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Pug  begins  to  fomt  about  the  third  day  after  the  attack.  Pre- 
vious to  this  an  effort  should  be  made  to  aborl  the  absce!).<i.  Give 
calomel  in  small  frequent  doses  and  follow  with  a  saline  puige, 
and  in  the  meantime  administer  full  doses  of  i^ium  saltcylale. 
Pheoacctinc,  a  or  3  grains  frequently,  will  make  the  patient 
more  comfortable.  Paint  the  tonf^ils  and  pharynx  with  argyrol 
once  a  day  and  use  the  peroxide  spray  (50  per  cent,  solution)  every 
two  or  three  hours.  Apply  hot  anti- 
septic fomentations  or  poultices  exter- 
nally. 

If  these  measures  fail  to  relieve  the 
symptoms  after  the  third  day,  it  is 
dmost  certain  that  pus  has  formed, 
even  though  fluctuation  cannot  Ite 
felt,  and  it  is  best  to  make  an  incision, 
but  this  must  he  free. 

The  operation  is  sometimes  difficult. 
A  general  ancsthc^a  will  be  necessary 
If  the  jaws  are  locked.  Open  the 
mouth  wide.  A  mouth  gag  is  often 
necessary.  Depress  the  tongue  as 
much  as  possible.  Swab  the  tonsil 
with  a  10  per  cent,  solution  of  co- 
cabe.  With  a  sharp  pointed  bistoury 
(wrapped),  make  an  incision  in  the 
soft  palate  just  external  to,  and  parallel  with,  the  anterior  pi! 
and  extending  as  ItM-  dattm  at  possible.  If  the  pus  flows  freely,  soma 
of  it  may  be  swallowed,  to  prevent  which  bend  the  head  down. 
Continue  the  spray  and  anli.'teptic  moulh-washes  for  a  few 
days.  Whether  pus  is  located  or  not,  free  inci^on  gives  great 
relief  (Fig.  304). 

RETROPHARYNCE.\L  ABSCESS 
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These  conditions  are  treacherous  and  dangerous  because  (most 
frequent  in  infants)  the}'  may  be  overlooked  and,  bursting  into  (he 
pharynx,  may  produce  suffocation. 

The  pharynx  is  separated  from  the  intt*<;\«4  ^t)Nw\Tv^'\v^«»>*^**- j 
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surface  of  ihe  bodies  of  the  cervical  vertebrae  by  a  loose  connective 
tissue.  One  or  two  lymphatic  glands  lie  in  front  of  the  bodies  of  the 
upper  two  cervical  vertebrae  on  eitlier  side  of  the  nitdtlle  line.  I'hcsc 
rec«v«  lymph  (and  infection)  Irom  Ihc  nasal  cavities  and  iheir 
accessory  sinuses,  Ihe  naso-pharynx,  ihe  Eustachian  tube,  ihc  tym- 
panum, and  from  the  tissues  lying  on  ihc  bodies  of  the  adjacent 
vcTlebrfe,  Septic  conditions  exi^ling  in  any  of  these  localities  may 
be  the  source  of  the  inflammation  of  these  lymph  glands,  which  may 
end  in  suppuration.  These  glands  empty  by  several  chains  of  l)-mph 
vessels  into  the  deep  cervical  glands. 

The  suppuration  begiat  on  one  ade  usually,  but  rapidly  spreads 
lowaid  the  middle  line,  where  the  tissues  are  loosest.  The  abscess 
may  be  behind  the  palate;  it  may  be  opposite  the  lar>-nx;  in  either 
case  almost  out  of  sight.  Usually,  however,  it  is  seated  in  the  po»> 
tcrior  wall  of  the  phuynx,  oppo&ite  the  oral  cavity.  Ulien  situated 
there,  it  gives  rise  to  fewest  symptoms,  and  for  that  reason  its  de- 
velopment is  insidious,  and  in  the  infant  unsuspected.  The  con* 
stitutional  disturbance  may  be  alight. 

Obstructed  breathing  and  hoarseness  and  a  feeling  of  lightness 
in  the  throat  may  first  suggest  the  ditGcuIly.  Inspeclion  and 
palpation,  always  necessary,  are  not  always  easy  and,  in  the  case 
of  infants,  sometimes  dangerous.  Still,  only  by  touch,  with  the 
finger  in  llic  mouth,  can  the  exact  condition  be  dctcnninc<J.  To 
prevent  asphyxia  or  syncope,  the  main  thing  is  to  be  rapid  in  the 
examination.    To  facilitate  this,  the  child  must  be  prepared. 

It  is  seated  on  the  assistant's  lap  with  its  face  turned  to  the  ligbtt 
iu  arms  and  body  encircled  by  a  towel,  its  legs  held  firmly  between 
■  the  assistant's  knees.  Its  mouth  is  forced  ©pen  by  pressing  the 
checks  between  the  teeth.  The  finger  is  passed  to  the  back  of  the 
tongue  and  r«})idly  palpates  the  walls  of  the  pharynx.  It  is  not 
difficult  to  determine  the  point  of  greatest  swelling. 

OperaiioM. — i.  Have  already  prepared  a  sh&rp-pointod  bistoury 
wrapped  with  cotton  close  up  to  the  point.  The  indei  linger  in 
the  mouth  holds  ihe  tongue  down  and  the  bi-sloury  is  passed  along 
the  finger  and  plunged  into  the  abscess  in  the  middle  line,  that  no 
Uood  vessels  may  be  injured.  This  puncture  is  prolonged  into  an 
incision  from  lUtove  downward  at  least  an  inch;  va  fact,  as  low  as 
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possible,  thai  chances  of  a  recurrence  may  be  diminished.  The 
patient  is  immediately  inclined  forward  in  order  that  the  pus  may 
pour  out  of  the  mouth  (Fig.  305). 

If  syncope  or  spasm  of  the  latynx  occurs,  do  not  lose  your  head, 
but  proceed  hastily  to  revive  the  patient  by  the  ordinary  means. 
Lower  the  patient's  head,  pull  out  the  tongue,  and  employ  artificial 
respiration. 


k 


FlO.  JD5^— RelnphuynKsal  ■tuewi,    {Vtam.} 

As  after-treatment,  direct  frequent  irrigations  or  gargling  with 
sterilized  water.  A  peroxide  spray  may  be  used  with  good  effect. 
Recovery  occurs  within  x  few  <ia>'s. 

If  the  abscess  recurs,  or  in  tlie  first  place  is  situated  too  far  down 
for  oral  puncture  (which  may  sometimes  be  done  by  passing  a 
curved  director  over  the  base  of  the  tongue  and  then  don-nward  to 
the  to]i  of  the  abscess),  or  the  jaws  are  locked,  it  will  have  lo  bo 
reached  from  the  side  of  the  necic,  an  operation  much  more  diflicult 
in  every  way. 

Operation. — 1.  Turn  the  patient  slightly  to  one  ttA«,  \w.>isii|.'^o* 
ncd;  upon  a  cudiion  to  make  iulalctal  assert  v^ot&\'ci,w\v,*»R.'Aw«s>-j 
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mastoid  is  the  guide.  Make  an  incision  about  2  inches  in  length 
along  the  posterior  border  of  the  8temo-<-leido- mastoid,  which  is 
exposed  after  the  akin  and  fascia  are  divided.  Ugatc  the  veins;' 
avoid  the  superficial  cen-ical  nerves;  pull  the  sterno-«leido-mastoid 
forward  and  locate  the  scalenus  anticus.  Stick  to  the  scalenus 
amicus,  follow  its  anterior  surface  inward,  displacing  forward  by 
careful  diiisecUon  with  grooved  director,  the  common  sheath  of  the 
great  vessels  and  pncumogastric.  The  connective  tissues  arc  mlhcr 
loose;  the  dissection  is  not  difficult.  Be  on  the  watch  for  the  spinal 
■cccESory  nerve,  which  lies  on  the  deep  surface  of  the  stcmo-mastoid. 
Working  inward  in  ihis  manner  reach  the  outer  border  of  the  longus 
colli  which  lies  in  the  same  plant  as  the  scalenus  anticus,  and  upon 
which  lies  the  pharynx  and  the  abscess.  After  opening  and  empty- 
ing, a  drun  must  be  left.  Employ  the  usual  dressings  and  after- 
treatment.  Sometimes  the  abscess  lies  further  forward  and  it  will 
be  necessary  to  go  in  front  of  the  sicmo-cleido-mastoid.  After  the 
skin  and  fascia  are  divided,  the  finger  in  the  wound  will  be  able  to 
locate  fluctuation  and  that  will  be  the  best  guide  in  the  subsequent 
dissection.  It  may  be  neccsiar)*  to  ligate  several  small  veins.  Re- 
tract  the  anterior  border  of  the  sterno-mastoid  and  with  it  the 
sheath  of  the  common  carotid,  the  internal  jugular  and  pncumo- 
gastric; draw  toward  the  thyroid,  the  lar>'nx  and  trachea.  The 
fascias  are  divided  by  blunt  dissection  until  the  abscess  cavity  is 
opened. 

ABSCESS  OF  THE  GLANDS  OF  THE  NECK 


Acute  suppuration  of  the  lymph  glands  of  the  neck  is  quite  fre- 
quent and  originates  in  infective  di-sorders  of  the  areas  drained  by 
the  glands. 

In  treating  these  conditions,  the  source  of  the  infection  must  not 
be  overlooked.  It  is  not  always  advisable  to  operate  immediately, 
even  though  suppuration  is  believed  to  be  present,  unless,  of  course, 
the  infection  shows  a  tendency  to  become  general. 

In  the  ordinary  case,  the  pus  may  be  very  deeply  located  or  ou 
side  the  capsule  of  the  gland.     It  is  better  under  liiese  circumstanci 
to  apply  hot  antiaeptic  poultices  for  twenty-four  to  forty-eight 
Aours.     The  wbote  gJand  tlien  becomes  sott,«\t4,  lV«  v^  ^ 
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evacuated  and  bcaling  occurs  rapidly;  whereas  a  non-suppurattng 
gland  cut  into  may  remain  <.-nlarge(l  and  indurated.  Free  incision 
is  always  out  of  the  question  as  the  many  important  structures  of 
the  neck  have  to  be  borne  in  mind.  Use  local  anesthesia.  In  mak- 
ing the  incision  it  is  usually  best  to  follow  (he  posterior  border  of 
ihc  stcmo-masloid.  Make  an  incision  about  a  inches  in  length. 
When  the  muscle  is  readied,  draw  it  forward  wiih  a  retractor  and 
with  a  grooved  director  search  (or  the  pus  cavity ;  drain;  use  absorbent 
dressings. 

CHRONIC  SUPPURATION  OF  THE  CERVICAL  GLANDS 

There  are  various  clinical  manifestations  of  the  tubercular  proc- 
esses, each  o£  which  demands  a  somewhat  different  treatment.  It  is 
assumed  that  the  pus,  gradually  accumulating,  hits  burst  through 
the  fascia  and  has  begun  to  bulge  the  skin. 

It  is  best  to  operate  at  once.  The  most  careful  asepsis  should  be 
maintained.  The  pus  is  evacuated  by  free  incision  and  the  abscess 
cavity  wiped  out  with  iodoform  gauze.  A  lo  per  cent,  solution  of 
iodoform  emulsion  with  glycerine  is  poured  Into  the  cavity  (2  or 
3  drams  arc  suiHcicnt)  and  the  wound  sutured  and  treated  as 
an  aseptk  wound,  provided  there  is  no  evidence  of  secondary 
infection. 

ABSCESS  OF  THE  BREAST 
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Abscess  of  ihe  breast  may  be  either  parettfhymaioiu,  originaling 
in  the  substance  of  the  gland;  or  tubmammary,  originatmg  in  the 
areolar  tissues  separating  the  gland  from  the  pectoralls  major. 

In  cither  case  infection  nearly  always  begins  at  the  nipple  and 
follows  the  lymph  vessels  downward.  The  first  form  is  usually  due 
to  staphylococcic  infection,  the  second  to  streptococcic.  These 
conditions  are  preventable  in  the  greater  number  of  cases  and  for 
that  reason  the  nipple  should  be  given  special  care  both  before 
confinement  and  during  the  first  weeks  of  lactation. 

Even  when  the  breast  becomes  "  caked  "  and  tender  and  there  ts  a 
little  fever,  antisepsis  at  the  nipple  and  hot  ant\tt:9V\c  \i<:<>^'uk.«%  'ia 
the  breast  may  prevent  abscess  fotmalVon.    CohV.vcm!e&  xXw-'v^vVeov- 
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prrature,  slight  dulb,  edema  and  pain,  more  or  less  localised,  indi- 
cate the  formation  of  pus,  and  inimedJAte  operation  is  necessary. 
A  general  anesthesia  is  best  for  thoroughness,  though  the  woric  may 
be  done  under  local  anesthesia. 

Under  rigid  asepsis,  proceed  to  open  up  the  cavity,  and  always 
remember,  llie  earlier  the  better.  An  incision  an  inch  or  so  long 
should  begin  near  the  nipple  and  radiate  from  it,  as  the  spoke  from 
the  hub  of  a  wheel.  In  this  maniier  the  least  possible  number  of 
the  milk  ducts  and  vessels  are  divided  (Fig.  306). 
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PlO.  jo6.~-AbiMM  of  til*  bnwt:  indnoD.     IWrt-) 

The  first  incision  goes  through  the  skin  and  fascia  and  then  the 
abscess  cavity  is  sought  for  by  blunt  dissection  with  a  grooved 
director.  Still  there  is  nothing  to  fear  in  cutting  boldly  down  to  the 
abxess.  Explore  the  ca\ity  thoroughly  for  there  may  be  pockets 
leading  off  from  the  main  cavity.  Do  not  neglect  lhi$  point.  If  it 
extends  deep,  make  a  counter-opening  at  the  base,  being  guided  by 
the  director  introduced  through  the  first  opening  (Fig.  307).  Push- 
ing a  forcq)s  through  the  channel,  it  seizes  a  dtainagc-tube  which  is 
drawn  into  place  as  the  forceps  is  withdrawn.  Dress  with  anti- 
septic gauze,  which  should  be  changed  twice  daily  at  first,  care 
being  taken  not  to  diiturb  the  (braiiuige-tubc. 
1/  the  teiaperature  rises  again  aEter  the  second  or  third  day,  you 
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will  have  to  re-ex])lorc.  A  new  abscess  is  in  process  of  [ormatioo- 
Af  tcr  five  or  sbt  da>'8  replace  the  first  draiti3Ke-tube  with  &  smaller 
one.  Tlie  diaiiuigc-tubc  can  be  entirely  dtspensed  with  after  ten 
days  or  two  weeks. 

The  submamtHary  abscfss  develops  without  cdenia  or  redness 
because  it  underlies  the  whole  breast.  The  condition  can  scarcely 
be  mistaken,  for  the  marked  elevation  of  the  whole  breast,  along  with 
the  constitutional  symptoms  point  to  the  nature  of  the  trouble. 
Make  «  curved  incision  following  the  base  of  the  breast  at  its  lowest 


Flc.  J07.— ahiwii  Bt  Uu  braMC     Uaoiwr  at  nukiaa  aiiuit*r-«p«rinc.    D,  iraovtd  ill- 
raoMri  P,  it«  palnit  B,  tdMouiy  cnlUnf  down  oq  to  th«  point  al  dlnclot.    (C<iwj.> 

part,  dividing  the  skin  and  fasda.  With  a  grooved  director,  dissect 
through  the  areolar  tissues  between  the  gland  and  the  chest  wall, 
working  toward  the  center  of  the  breast.  These  deep  tissues  are 
likely  to  be  inliltrnivd.  In  l}ii»  manner  the  pus  is  evacuated  and 
the  subsequent  treatment  will  be  practically  the  same  as  that 
prescribed  for  the  preceding  form. 
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Three  chains  ot  lymphatic  glands  are  found  in,  i.hft  ^'uSSa.v^  ^j^«x. 
One  lies  along  ll>e  aDterior  (old  ot  ttc  lix\\\a.  tuA  iiama  "Om.  *iv\.<.**«    j 
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thoracic  region;  one  lies  on  the  posterior  axillar)'  wall  and  drains  the 
poslerior  thoracic  region;  one  lies  alonii^de  and  externally  is  con- 
nected with  the  axillary  vessels  and  drains  the  upper  extremity. 
Axillary  abscess  usually  results  from  inflammation  of  one  or  the  other 
of  these  chains  of  glands,  the  infective  agent  having  been  carried 
to  them  from  a  distant  point,  such  as  the  breast  or  hand,  by  the 
lymph  vessels. 

The  inflammation  spreads  from  the  glands  to  the  adjacent  areolar 
tissue  and  pus  formation  follows.  Abscess  may  also  form  hy  ejcten- 
sion  of  pus  formation  from  the  base  of  the  neck. 


Pia  joR. — Cr»  Hclion  ifaoirinE    rcUtioni  ol  kiitUrr   (Imcch.    C  F.  Pect.  major . 
P^.  PMt.  foinar.    C.   D.  Lttlu,   doid.  S.SC.  SubKapuluii.    C.  O.  3«rn>tu*  magna*. 

The  most  frequent  sources  of  infection,  probably,  are  the  breast 
and  the  sebaceous  glands  in  the  skin  of  the  armpit.  Abrasions  and 
unall  boils  in  this  locality  must  be  treated  with  circumspection,  lest 
they  terminate  finally  in  axillary  abscess.  The  ordinary  s^ptoraa 
of  inl]amm<ilion  and  pus  formation,  added  to  the  painful  abduction 
of  the  arm,  indicate  the  nature  of  the  trouble. 

It  is  imperative  to  evacuate  the  pus  promptly  for  the  reuon  that 
it  may  burrow  in  various  direcllon.'i,  usually  upward  toward  the  neck. 
The  axillary  vessels  may  be  eroded. 
Tir  infisiCtt  will  depend  upon  the  \ocau<n\  fA  xb«  v*"" — that  is  to 
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say,  whether  ii  lies  under  the  pectoralis  major  or  in  the  loose  areolar 
tissues  ol  the  center  of  the  space.  Acule  ahsco^s  more  often  lies 
in  the  first  locality  (Fig,  3,oS);  tubercular  abscess  in  the  latter. 

(a)  Acute  Abscess  (Fig.  309), — General  anesthesia;  place  the 
patient  on  his  back;  abduct  the  arm  as  much  as  possible;  and  locate 
the  border  of  the  pecioraH»  major.  Make  an  incision  3  inches 
in  length  along  this  line,  cutting  toward  the  thorax;  expose  the 
muscle  border  well;  dissect  along  the  under  surface  of  the  pectoralis 
major  with  the  grooved  diieclor.  In  tliis  manner  you  keep  in  front 
of  the  grcAt  vessels  and  nerves  and  will  feci  secure.  When  the  pus 
once  flows,  enlarge  the  opening,  and  insert  drainage-tubes. 


tm.  ]oo. — tnchlOD  for  anU  uKlarr  tbiem.    Th*  blunt  iJitHctioa  ihould  lolli«ir 
tha  ■nUtior  uiUary  mil.     <Fmii.) 

To  avmd  the  axillary  structures,  you  must  keep  these  two  points 
in  mind:  (1)  Make  the  opening  large  enough  to  see  what  you  are 
doing — a  l)lin<l  stab  in  this  region  is  exceedingly  dangerous,  (2) 
stick  to  the  pectoralis  major — the  pus  is  in  contact  with  its  deep 
surface.  Wa9.h  out  the  cavity  and  place  two  drains;  use  a  gauze  and 
absorbent  cotton  dressing  daily  for  a  week,  after  which  remove  the 
tubes,  though  the  external  opening  must  not  be  allowed  to  close  until 
the  cavity  is  eliminated. 

(h)  Chronic  Abscess. — Incision.     Begin  in  the  m\44Vt  *A.  ^cfc^wM. 
of  the  space  and  follow  tlie  middle  Vine  iwa^  Uom  Ocit  mw».\««-w.*- 
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the  chest.  In  this  direction  alone  is  safety.  In  front  are  the  lon|; 
thontcic  vessels;  behind  arc  the  subscapular  vessels;  to  the  outside 
arc  the  main  axillary  vesiteh  and  brandies  of  the  brschial  plexus. 
The  skin  incision  may  occasionally  divide  a  small  artery,  which  will 
at  firsi  give  some  concern.  It  i*  best  to  divide  the  connective  tissues 
layer  by  layer  in  the  original  line  of  incision.  There  is  no  dan^r 
if  you  iteep  in  this  line.  Otherwise,  the  pus  may  be  reached  by 
Hilton's  method.  After  the  skin  and  fasda  are  divided,  a  dressing 
forceps  is  pushed  up  into  the  abscess  cavity  and  the  liladeso  pened. 
Put  in  a  drainage-tube;  use  absorbent  drcssings;  maintain  a  careful 
asepsis  throughout  the  process  of  repair. 


TW        * 
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These  are  always  serious  conditions,  not  alotfc  on  account  of  sepas, 
but  because  the  band  may  be  left  pcrmuiii-ntly  crippled  or  useless  as 
a  result  of  the  de»truction  of  ti.'isue  and  inflammator>-  adhesions. 

Immediate  evacuation  of  pus  is  imperative.  If  the  pus  is  limited 
to  the  oonnecUvc  ti.ssues  of  the  palm,  has  uot  readied  Uie  tendon 
sheaths,  the  incision  should  be  made  over,  and  parallel  with,  the 
interosseous  space  in  ihe  region  of  the  greatest  swelling. 

If  the  tendon  slicaths  are  involved,  the  incision  should  be  made  in 
Ihe  long  axis  of  the  metacarpal  bone  (see  Phlegmon,  page  440). 
Whether  tlie  condiu'on  is  a  diSusc  inflammation  (phlegmon)  or  an 
abscess  will  be  determined  by  the  history  of  the  ca.*e. 

In  the  case  of  abscess,  make  a  longitudinal  incision.  The  pllmBT 
arclm  are  chiefly  to  be  considered.  Begin  Ihc  incision  just  below  a 
line  drawn  across  tlic  palm  from  the  web  of  the  thumb.  Beginning 
nearer  the  wrist,  the  su[)crficial  palmar  arch  or  the  deep  arch  as  well 
may  be  divided.  Cut  toward  the  finger,  making  the  incision  suffi- 
ciently deep  to  go  quite  through  the  palmar  fascia.  Insert  a  drain- 
age-tube. Use  antiseptic  dressings,  changing  the  dressings  daily. 
(See  also  Phlegmons.) 


.^ 


POPLITEAL  ABSCESS 


Situated  m  the  hollow  bach  of  the  kncc-joint  tn  the  su|>crlicial 
/ascu  are  a  lev  lymph  glands  which  may  suppurate  following  an  in 
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(ecUvG  process  in  the  foot  or  leg.     Situated  sitll  deeper  hcnealli  the 
riccp  fuKiu  are  other  glands  which  may  similarly  suppurate. 

These  may  be  described,  ihen,  as  superficial  abscess  and  deep 
abscess  of  the  popliteal  space. 

The  iuperjidal  absttu  may  be  opened  simply  by  a  vertical  in- 
dsioQ  over  the  point  of  greatest  swelling.  There  arc  no  important 
Htructures  likely  to  lie  wounded  by  a  guperliciaJ  inci«on. 

It  is  quite  different  with  a  deep  abscess.  The  filiation  of  a  number 
of  unporlant  structures  must  be  borne  in  mind.  In  the  center  of 
the  lower  half  of  the  space  lies  tlie  short  saphenous  vein;  to  the 
outer  side  lies  the  external  popliteal  nerve,  and  running  vertically 
through  the  center  of  the  space,  and  deeply  located,  are  llie  popliteal 
vessels  and  inlernal  popliteal  nerve.  The  space  is  roofed  over  by 
the  dense  popliteal  fascia  which  is  the  chief  factor  in  determining  the 
direction  in  whkh  the  suppuration  extends;  thus  the  pus  is  more 
likely  to  point  up  in  the  thigh  or  down  in  the  leg  than  in  the  integu- 
ments of  the  space. 

A  popliteal  abscess  may  likewise  be  the  result  of  the  extension  of 
ft  suppurative  process  in  the  thigh.  These  abscesses  must  be  opened 
without  delay  for  the  reason  that  the  Joint  may  become  involved,  the 
vessels  may  slough,  and  tlicre  may  be  destruction  of  tissue.  There 
may  be  permanent  flexion  of  the  leg  due  to  scar  tissue. 

Before  opening  a  popliteal  abscess  the  diagnosis  must  be  con- 
firmed. It  has  happened  more  than  once  that  a  popliteal  aneurism 
has  been  mistaken  for  an  abscess  and  incised,  a  mistake  serious  indeed 
for  both  patient  and  operator. 

Acute  inflammation  of  the  burss  must  not  be  mbtaken  for  ab- 
scess. These  bursa:  are  found  in  the  boundaries  of  the  space, 
separating  the  tendons  from  the  protuberances  of  the  femur,  tibia, 
and  fibula. 

Operation. — Kither  general  or  local  anesthesia  may  bcused.  Make 
a  veilkal  inci^on  in  the  center  of  the  space,  dividing  the  &kin,  the 
superficial  fascia,  and  the  deep  fascia  successively.  With  tlicgrooved 
director  separate  the  fatty  tissues  filling  the  space;  keep  in  the  line 
of  the  original  incision.  The  pus  will  usually  be  located  before  the 
depth  of  the  vessels  has  been  reached.  Enlarge  the  o^vt\'n.f^Vth>^c\r. 
connective  tissues,  irrigate,  search  tor  dVvttXvcuX*,,  wwitV  ^  &n;\«w»f--     i 
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tube  and  pack  lightly  around  the  tube  with  aseptic  gauze.  Apply 
absorbent  dte^^ngs  and  extend  the  leg  on  a  posterior  splint.  Thi* 
cxteosian  must  be  maintained  until  ihc  healing  is  complete  to  prevent 
flexion. 


li^ 
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The  deep  fudft  of  the  sole  of  tlic  (oot  is  especially  developed.  It 
extends  as  a  broad,  dense  band  from  one  end  of  the  plantar  arch  to 
the  other,  from  the  os  calcis  to  Uie  base  of  tlic  metatarsal  bones. 
It  is  a  broad  band  divided  into  three  portions:  outer,  middle,  and 
inner.  The  central  portion  alone  is  of  much  surgical  importance. 
Its  anterior  extremity  is  broken  up  into  five  slips,  and  each  slip 
branches  and  forms  an  arch  for  a  flexor  tendon. 

The  result  of  this  arrangement  is  thai  here  is  a  closed  compartment 
between  the  fascia  and  the  bones  of  the  foot  which  is  occupied  by 
the  muscles  of  the  middle  foot.  Kollovring  an  infection,  pus  form- 
ing in  this  compartment  lind$  great  difficulty  iu  escaping.  It 
burrows  between  the  metatarsal  bones  and  makes  its  appearance 
on  the  dorsum  of  the  foot,  follows  the  flexor  t«ndons  backward  to 
the  inner  ankle,  or  may  escape  through  the  small  aperture  for  the 
arteries  into  the  subcutaneous  fascia. 

On  account  of  the  dcnseness  of  the  fascia,  the  pain  in  plantar  ab- 
scess is  extreme,  and  for  relief  of  this  pain  and  to  prevent  dCStTUD- 
tjon  of  tissue,  an  early  incision  is  imperative.  The  incision  should 
be  made  over  the  most  prominent  pnrt  of  the  swelling,  its  direction 
corresponding  to  the  long  axis  of  the  foot. 

The  skin  is  divided  and  then  the  thick  fatty  tissues,  until  the  white 
and  firm  plantar  fascia  is  reached.  After  the  fascia  is  divided, 
the  dissection  is  completed  with  a  grooved  director  until  the  ptu 
cavity  is  located.  In  this  manner  no  important  structures  are 
wounded.  Wash  out  the  cavity  and  insert  a  small  drainage-tube. 
It  is  important  that  the  cavity  heal  from  the  bottom. 

ISCHIO-RECTAL  ABSCESS 

The  ischio-rectal  fossa  is  a  wedge-shaped  cavity,  lying  on  either 
side  of  the  rectum,  between  it  aniA  the  v»«lvic  wall.     Its  base  is 
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covered  by  the  iatcgumcnt  and  its  sharp  edge  U  directed  upward 
and  corresponds  to  a  line  drawn  from  the  puhes  backward  to  the 
spine  of  the  ischium — the  line  of  attachment  of  the  levator  ani 
muscle,  the  "while  line"  of  the  pelvic  fascia.  The  Ie\-ator  ani  mus- 
cle forms  its  inner  boundary.  The  obturator  fascia  covering  the 
bony  pelvic  wall  forms  its  outer  boundary. 

The  fossa  is  filled  with  fatty  tissue  which  seems  to  form  a  paclung 
and  support  for  the  rectum,  but  which  at  tlie  same  time  forms  a 
site  of  "lowered  resistance"  to  infective  agents. 

These  infective  agents  gain  access  to  tlie  fatty  tissues  of  the  fossa 
through  ulcerations  or  abrasions  of  the  rectal  mucous  membrane  or 
from  similar  conditions  in  the  integument  around  the  anal  orifice. 
For  the  most  part  the  bacteria  follow  the  lymphatics  which  have 
their  origin  in  these  localities  and  which  follow  the  branches  of  the 
inferior  hemorrhoidal  vessels  through  the  fossa.  The  abscess  may 
be  sccondar)'  to  prostatic  abscess. 

The  symptoms  of  acute  abscess  here  are  the  ordinary  constitutional 
symptoms  in  marked  degree,  accompanied  by  intense  throbbing 

I  pain  in  the  region  of  the  anus.  The  »kin  becomes  brawny  and 
indurated  but  no  fluctuation  appears  in  many  cases. 

I  The  symptoms  of  chronic  abscess  differ  only  in  degree,  and  are 

I  often  so  slight  as  to  be  entirely  overlooked.  Abscess  of  any  kind  in 
this  locality,  when  diagnosed,  should  be  evacuated  without  delay. 
If  let  alone  it  will  eventually  open  the  rectum  or  through  the  skin 

I      if  the  patient  should  survive  the  general  sepus.    But  spontaneous 

I      evacuation  is  in  every  way  to  be  avoided,  it  possible.    A  fistula  is 

.      the  inevitable  sequel  if  the  case  is  left  to  nature. 

This  fistula,  opening  into  the  bowel  whether  the  abscess  formed 
near  the  roof  of  the  fossa  or  near  the  floor,  is  very  likely  to  be  Just 
above  the  external  sphincter.    There  the  bowel  wail  is  thinnest, 

I     and  the  fasclas  of  the  levator  ani  act  as  an  inclined  plane  along  wbtdi 

j     the  pus  moves  toward  that  part  of  the  bowel. 

I        The  examining  finger  in  llie  rectum  in  the  case  of  abscess  will 

I     nearly  always  detect  the  threatened  opening  there  and  confirm  the 

'     diagnosis. 

LOperalion.—Gcneni  anesthesia;  lithotomy  poavVvoo.-,  Mv'Owc^'fia. 
The  incision  (Fij.  jii),  4  or  5  inches  \u  XeoftVii,  ia  TO^ft^  \,i'Wi. 
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before  backward  and  inclined  a  HtUe  outward  midway  between  the 
ischial  tuberosity  and  the  rectum.  Remember  that  cutting  too 
near  the  middle  line,  you  may  wound  ibe  tectum;  too  near  the  pelvic 
wall,  you  may  wound  the  internal  pudic  vessels.  Some  small 
hemorrhage  will  follow  the  skin  incision,  it  may  be  necessary  to 
cut  deeper  along  tlic  same  line  and  you  may  wound  some  of  the 
branches  of  the  inferior  hemorrhoidal  arteries,  but  that  is  not  a  seri- 
ous matter. 

With  a  little  patience,  in  this  manner  the  pus  is  reached  and  it 
pours  out,  extremely  fetid  and  often  mixed  wilh  shrctb  of  con- 
ncctive  tissue. 


Pic.  )ii.— luhi9*rtcU>l«bMsn.     IncliUa.     (Kmh.) 

Enlarge  the  wound  so  that  it  may  be  inspected  and  exploit  it 
with  the  finger.  Irrigate  vigorously.  Being  assured  that  all  the 
minor  cavities  are  opened  up,  introduce  a  large  drainage-tube  and 
pack  around  it  with  gauze.  The  dressing  must  be  renewed  daily 
at  first.    The  tubes  can  be  gradually  withdrawn. 

It  is  absolutely  necessary  that  the  wound  heal  by  granulation  from 
the  bottom  and  this  may  be  a  matter  of  weeks  or  even  months.  Of 
this  the  patient  should  always  be  forewarned.  During  this  time 
the  dres^ngs  mtist  be  carried  out  methodically.  Often  following 
incision  and  drainage  there  is  a  tendency  to  relapse  because  the 
primary  focus  of  suppuration  in  the  prostate  has  not  been  recog- 
nised and  relieved. 

//.'*  small  opening  b  exposed  high  up  in  Ihe  cavity,  through  which 
pus  drains,  it  iadicMes  a  ptri-reclal  a\iscc3&  aXwvt  \iit  \fsw.M  ani, 
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dangerous  because  it  may  become  a  general  pelvic  cellulitis  or 
peritonitis.  Enlarge  the  opening  by  the  introduction  of  s  dressmg 
forceps,  irrigate  and  drain. 

These  peri-recial  abscesses  not  involving  the  ischio-rcclal  fossa  are 
dilltcult  to  diagnosticate,  but  when  once  determined  tliey  must  be 
opened  in  the  manner  already  indicated. 

Again,  the  ischio-rectal  abscess  may  have,  unfortunately,  already 
opened  tJirough  the  rectal  wall.  Make  the  skin  incision  as  before, 
and  then  an  additional  step  is  necessary.  Push  a  grooved  director 
up  through  the  abscess  cavity  and  through  the  rectal  opening  and 
then,  following  along  the  grooved  director,  cut  through  the  entire 
thickness  of  the  rectal  and  anal  walls,  holding  one  finger  in  the 
rectum  to  guide  the  knife.  It  will  look  like  a  very  long  wound,  and 
yet  it  has  the  excellence  of  favoring  recovery  and  of  preventing  a 
ijstula.  However,  under  the  most  favorable  circumstances,  it  may 
require  several  months  to  heal  (Lejars). 

PERI-ANAL  ABSCESS 

These  axe  much  less  serious  than  those  of  tJie  ischlo-reclal  region, 
both  with  regard  to  prognosis  and  treatment.  However,  if  neg- 
lected, they  are  likely  to  result  in  fistula;  even  if  not  properly  in- 
cised they  may  so  result.  The  perianal  abscess  is  in  the  glands 
surrounding  the  anal  margin  and  lies  under  the  integument  or 
mucous  membrane.  Local  anesthesia  is  all  that  is  necessary  except 
for  those  who  are  timid,  and  with  them  general  anesthesia  is 
indispensable. 

Puncture  the  tumor  at  its  apex.  The  pus  is  foul  smelling.  Irri- 
gate; explore  the  cavity  methoflically  with  a  grooved  director. 
There  is  nearly  always  an  ascending  diverticulum  on.thc  anal  adc 
which  communicates  with  the  rectum.  Having  located  the  apex 
of  the  cavity,  push  the  point  of  the  director  through  the  mucous 
membrane;  in  other  words,  make  a  fistula  it  one  does  not  already 
ctist  (Pig.  311).  Divide  all  the  tissues  over  the  director,  in  this 
manner  laying  open  the  cavity  and  anal  margin.  Carefully  wip<.- 
out  the  walls  of  the  abscess  and  pack  with  xodtAti^nv  ^'<ujc.  ^.<^ 
impoflantas  the  fpcratJon  is  Ihc  a/tcT-lreatm«nl,    Tn:\%>Jc«  ftaRNm 
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must  attend  to  himself.  The  dressing  musi  be  made  daily,  washing 
and  packing  Hghlly.  After  each  movement  of  the  bowels,  the 
wound  must  be  washed  and  the  packing  replaced,  if  possible.  It 
is  essential  that  tlie  cavity  granulate  from  the  bottom.  Repress 
btces^ve  granulation  with  tincture  iodine. 


ing    1 


r 


Fia.  )tt, — laoiilan  tor  psi^iul  itxceH.     (Vmh.) 

PROSTATIC  ABSCESS 

The  prostate-  gland,  about  the  size  and  shape  of  a  chestnut,  lies 
at  the  base  of  the  bladder,  cla.sping  but  not  quite  encircling  the  first 
portion  of  the  urethra.  The  upper  surface  of  the  urethra  is  covered 
by  fibrous  tissues  which  connect  the  upper  surface  of  the  two  lateral 
halves  of  the  prostate,  so  that  the  urethra  apparently  makes  a 
tunnel  through  the  prostate.  The  ejaculatory  ducts  empty  iitto 
this  portion  of  the  urethra. 

The  prosute  is  in  contact  with  the  second  portion  of  the  rectum 
iH  to  >  inches  from  the  anal  orifice.  The  apex  rests  against 
the  tiiangulai  ligament,  which  separates  it  from  the  bulb  of  the 
urethra. 

Suppurative  inflammation  in  the  prostate  originates  from  infec- 
tion caught  up  by  the  lymphatics  of  the  prostatic  and  membranous 
poftions  of  the  urethra.  These  infective  agents  are  the  gonococci, 
ataphylococci,  streptococci,  bacilli  coli  communis. 

As  might  t>e  expected,  gonorrhea  is  the  mtxn  frequent  cause,  both 
<Srect/y  and  iadirtctiy.     The  paasAge  oi  soxmds,  perineal  bruises, 
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s«xiutl  excesKS,  and  high  living  in  one  way  or  another  favor  the  ,' 
development  of  an  inflammatory  process  which  may  result  in  'i 
abscess- fornmlion.  ; 

The  abscess  may  be  limited  to  the  gland  substance  or  may  develop  i 
in  the  connective  tissue  surrounding  the  gland.  In  this  case  il  i 
may  be  called  a  pelvic  abscess.  It  may  become  an  ischio-rectal  'j 
abscess. 

Chronic  prostatic  abscess  may  be  overlooked  and  unrecognized         i 
as  the  direct  cau»e  of  many  conditions:  chronic  urethral  discharge; 
vesical  and  rectal  irritation;  rectal  fistula;  chronic  tnilammation  of 
the  prostatic  adnexa  (the  ejaculatory  ducts  and  sctninnl  vesicles);        > 
suppurating  epididymitis  and  orchitis;  nocturnal  emi;s$.ions.  ^i 

Any  abscess  of  the  prostate  may  open  into  the  rectum,  bladder, 
uretlira,  perineum,  or  suprapubic  region.  Finally  there  is,  in  tlie  1 
case  of  actue  abscess,  the  imminent  danger  of  the  general  involve-  i 
ment  of  the  peMc  fascia,  ending  in  septicemia.  It  is  manifest  that  I 
a  prostatic  abscess  is  a  constant  menace.  Its  evacuation  must  •] 
not  be  delayed.  It  cannot  be  denied  that  oftentimes  spontaneous  ] 
evacuation  b  followed  by  a  complete  cure,  but  the  outlook  is  many 
times  more  favorable  with  immediate  operation,  Sometimes  the  . 
only  cuK  is  in  complete  removal  of  the  gland. 

Diagnosis. — ^There  Is  usually  a  history  of  gonorrhea,  receiU  or  re- 
mote. Fever  and  a  few  chills;  violent  |)crincal  pain,  radiating  to  the 
rectum  and  thighs;  painful  and  diflicult  urination  and  defecation 
point  to  probable  suppuration  in  the  prostatic  region,  A  little 
later  i>crhaps  the  i)erincum  is  reddened,  swollen,  and  infiltrated.  i^ 
Complete  the  diagnosis  by  introducing  a  well-oiled  finger  into  the  - 
rectum,  which  will  excite  much  pain.  On  the  anterior  wall  of  the 
rectum  will  be  found  a  large  uns>-mmctrical  swelling,  more  or  less 
clearly  fluctuating,  and  which  loses  itself  in  a  doughy  tumor  extend* 
big  toward  the  sides  of  the  rectum  and  the  anus.  Now  must  one 
0{>erate  even  though  there  be  some  pus  discltarging  through  the 
urethra,  having  begun  spontaneously  or  following  the  passage  of  a 
catheter.    Such  drainage  is  quite  in»ufficient. 

There  are  two  methods  of  operalion:  (a)  the  rtctal  route  when 
lh«  abscess  is  about  to  burst  into  the  rectum;  (}i)  vh«  ^VwcaX1<yl(^ft^ 
under  all  other  conditions.     In  either  coTvdvVtou  (.etwroV  tt<«*v'*«^^*'^ 
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indispensable.  The  perineum  and  its  vicinity  Arc  carefully  sterilized 
and  the  patient  placed  in  the  lithotomy  position  for  the  perineal 
iocisjon. 

Rertal  route:  Place  the  patient  on  the  right  side,  flex  the  left  thigh 
on  the  abdomen  and  let  the  assistant  hold  up  the  left  buttock. 
Dilate  the  anus  and  give  the  reclal  mucosa  a  thorough  lavage,  wash- 1 
ing  with  soap  and  water  and  gauze,  followed  by  an  alkaline  antiseptic 
solution. 

Retract  the  posterior  wall  of  the  rectum  with  a  Sims'  speculum. 
The  anterior  wall  will  thus  be  exposed  to  inspection,    I^ocate  by 


% 


Fid.  i>j. — rnxuilc    abmu;    patient    iu  litboMmy    potilion;    iaciuaa    betWMo    balb 
4011  >aiu  «atending  lalanlly  Vt  th*  Ucbul  luhtraiiUM.     iVtam  tfut  fitnt  DutoL) 

touch  the  thinnest  part  of  the  abscess  vrall,  for  the  tumor  will  not  be 
so  ccmspicuous  to  sight  as  it  is  to  the  touch.  Without  bCMtation 
push  the  point  of  the  knife  ^  inch  into  the  tumor.  This  is 
to  be  done  by  sight  and  not  by  touch.  When  the  pus  flows,  enlarge 
the  opening,  cutting  toward  the  anus.  Make  the  opening  at  least  t 
an  inch  in  length.  Favor  the  How  by  slight  pressure,  and  finally, 
irrigate.  V'ou  may  be  satisfied  with  that,  leaving  no  drainage,  but 
repealing  tlie  rectal  fiushing  several  times  daily  at  first.  If  the.) 
csf/tj'  is  deep  and  it  there  is  conaidetaWe  ooiiag.  It  Is  better  to  - 
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pack  very  lightly  with  aseptic  gftuze,  which  will  he  expelled  wtlh  the 
first  movement  of  the  bowels. 

Penned  route:  An  incision  i  in<:li  in  front  of  the  anus,  transverse, 
hsiightly  curved  with  convexity  forward  (Fig.  313).  This  incision 
divides  the  skin  and  supcr&ciul  fascia— edematous,  it  may  be. 
Separate  the  edges  of  the  wound  and  identify,  if  possible,  the  muscu- 
lar layers  composed  of  the  tiansversus  pcrinci,  the  sphincter  ani  and 
accelerator  urinie,  which,  coining  from  the  cardinal  points,  meet  at 
the  "central  tendinous  point  of  the  perineum,"  which  is  to  be  next^ 


.A^ 


tta,  3Hi~Pn'ttiit  kbKta*.    Ebovtna  telaiian  el  ttructun*  oonMrn*!  in  opwslN*t 
I  fraot  Ui«  liulb  of  lh«  nnthn.  on  tiihsr  ■■'!•  of  the  fiwian  oT  the  peoii.  tnuuvcmly  tke 
Elna>v«(nu  pnlael  which  ■•  divMtU  |Mi*Ilcl  with  iti  tihtn.     (fMii  afla  Plrm  DaMl.) 

incited.  If  these  structures  are  not  recognizable,  the  bulb  of  the 
urethra  covered  by  the  accelerator  urinic  can  at  least  be  found.  It 
is  a  prominence  which  the  finger  if  not  the  c>-c  will  readily  detect. 
Incbc  transversely  through  the  middle  of  the  tran<.verse  perinet 
(Fig.  314),  or  at  least  just  behind  the  bulb.  The  Iransvcrsus  perinet 
artery  will  be  divided.  Now  draw  the  bulb  forward  out  of  the  way 
with  a  retractor  and  pull  the  posterior  lip  backward  with  sn  artery 
forceps. 
Make  the  third  (ransvcrsc  incision  t\iiou^  vVcVww  '^**''  ■«i34t.«».^ 
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pOBcd,  viz.:  the  superficial  layer  of  the  trian^Iai;  ligament,  a  denser 
fibrous  membrane.  The  abscess  is  now  covered  only  by  the  deepi 
layer  of  the  triangular  ligament,  and  this  is  best  opened  up  with  th^ 
grooved  director,  working  forward  in  order  to  avoid  the  rectumj 
which  lies  immediately  behind  (Fig.  ^15). 

As  soon  as  the  cavity  is  located,  enlarge  the  opening  with  the 
forceps,  irrigate  gently,  place  a  drainage-lube  and  use  an  absorbent) 
diessuig,  which  is  to  be  removed  each  morning  and  evening  and  afte^ 
stool. 


M 


tta.  Jl».— PnMU(kBl>KsniiAa*iair«UliunloUiidc]ermiidnctunaii4UuouKuUr*a4 
flbrwu  U)r«n  CO  be  divided.     (CnMrJ  j| 

Irrigation  and  Drainage  of  the  Seminal  Diui  and  Vaide. — Purulent 
accumulations  in  the  seminal  vesicles  demand  reJicf  on  account  a| 
the  frequent  urination  and  other  symptoms  which  sometimes  may 
be  attributed  to  the  pro!;tate  itself.  I 

Bclfield,  of  Rush  Medical  College,  accomplishes  the  rdief  of  thCM 
conditions  by  drainage  through  the  vas  deferens. 

The  vas  deferens  is  caught  between  the  fingers  at  the  base  of  thfl 
scrotum  and  brought  up  against  the  skin  and  held  by  a  half-curve«£ 
jiced}e  parsed  through  the  skin  under  the  vas.     A  half-inch  incisii 
tmt/er  local  anesthesia  is  (hen  made  over  Vht  vft*-,  kt.  te  exposed 
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opened  by  a  longitudioal  or  traBsvcTsc  incision.  The  blunted  needle 
of  a  hypodermk  »yrtngc  is  then  pa&»ed  into  the  canal  and  the  solution 
injected.  The  liquid  iravcrses  the  vas  and  the  ampulla,  and  distends 
the  seminal  vesicles. 

If  necessary  the  vas  may  be  stitched  to  the  skin  by  a  fine  sillc- 
worm-gut  suture,  and  a  &!tlula  thus  e«t«bli»hed,  through  which 
daily  injections  may  be  made.  By  this  means,  too,  the  vas  is  made 
to  serve  as  a  drainage-tube  for  the  ampulla. 

A  fine  silkworm-gut  may  be  [lasscd  into  the  canal  and  left  until  the 
next  injection.  Belficld  recommends  the  procedure  for  chronic 
gonorrheal  infections  of  the  seminal  canal;  chronic  pus  infections 
in  the  elderly  (often  mistaken  for  enlarged  pro!itatc)i  for  acute  gon* 
orrheal  sjiermato-cystitis;  and  for  the  abortion  of  threatened 
epididymitis. 

VULVAR  ABSCESS 

The  labia  majoria  arc  composed  of  areolar  and  fatly  tissues,] 
bounded  on  one  side  by  skin  and  on  the  other  by  mucous  membrane. 
These  integuments  have  many  sebaceous  follicles  and  are  exposed 
to  various  forms  of  infection  and  traumatism.  Along  these  sebaceous 
follicles  and  the  lymphatics,  agents  of  suppuration  may  <  ravel  to 
reach  the  areolar  tis.sues,  which  are  so  prone  to  yield  to  the 
attack. 

The  traumatisms  of  accident  and  brutality  and  excessive  coitus 
then  arc  the  pcdUposint  causes;  the  streptococci  and  gonoccoci, 
the  tprdjic  agents  of  inflammation  of  the  vulva,  which  may  end  in 
abscess.  The  suppuration  takes  on  the  diffuse  rather  than  the 
circumscribed  form.  The  labium  majus  of  the  alTectcd  side  is 
swollen,  douRhy,  reddened,  dry,  and  there  are  the  other  li>cal  and 
constitutional  signs  of  suppuration.  The  skin,  apparently  more  than 
the  mucous  membrane,  is  involved  and  the  lesser  labium,  scarcely 
at  all.  In  order  to  avoid  general  infection,  or  an  ugly  slough  from 
spontaneous  evacuation,  the  abscess  must  be  incised  immediatety. 
The  presence  of  pus  can  nearly  alway^t  be  determined  by  fluctuation. 

let  careful  antiseptic  preparation,  a  vertical  incision  in  the  site 

the  greatest  swelling,  usu.illy  in  the  integumeM,  "»i\\.\.V«;  to.%.6«,'w.'\- 

There  are  no  vessels  lo  fear.     OrdinariVy,  a.  %Vt\y  cA.  'wA-AwtTO.  ^»»«- 


will  fuiTush  sufficient  drainsge. 
will  soon  bring  about  a  cure. 


An  absorbent  dressing  and  rest 


VULVO-VAGINAI.  ABSCESS.    (ABSCESS  OF  BARTHOLIN'S 

GLAND) 

Beneath  the  vaginal  mucous  membrane,  near  the  junction  of  the 
lateral  and  posterior  walLs,  between  the  lesser  labium  in  front  and 
the  triangular  ligament  behind,  is  Bartholin's  gland,  one  on  each 

sitic.  The  gland  is  normally 
about  the  size  of  a  small  almond, 
and  is  about  i  or  i}^  inches  from 
the  vulvar  orifice.  Its  duct  opens 
into  the  vulvar  canal  just  exter- 
nal to  the  hymen  or  its  remains, 
the  caruncula:  myrtiformes.  lis 
lymphatics  empty  into  the  super- 
ticial  glands. 

Its  relation  of  greatest  surgical 
importance  is  with  the  venous 
plexus  (the  bulb  of  the  vagina), 
which  covers  its  upper  half  and 
which  may  be  wounded  by  loo 
free  incision.  As  in  the  case  of 
vulvar  abscess,  the  cause  of  sup- 
puration is  an  infective  ageDl, 
most  frequently  the  gonocoocus, 
which  reaches  tlie  gland  by  way 
of  the  excretory  duet.  Excessive 
coitus  is  a  prediA])osing  cause. 
The  symptoms  at  first  arc  those 
of  acute  inflammation  of  the  vtilva  or  vagina;  finally  the  symptoms 
become  localised. 

On  examination  the  vaginal  orifice  is  found  to  be  almost  closed 

on  account  of  ihe  swelling,  and  the  mucous  membranes  hot  and  dry. 

Tlie  examining  finger  detects  on  the  affected  side  a  well-detuied 

ixrdy  varying  in  size,  perhaps  no  krgM  Aan  a  dwalnut,  perhapa 


Pic.  jiA. — VkIvo-vubI'i*)    abK**. 
Dinvtipn  al  indiiim. 
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PELVIC  ABSCESS 

large  &s  a  hen's  egg.  It  is  dearly  circumscribed.  The  labium 
majuB  is  (mly  slightly  edematous  ordinarily,  the  lower  pait  more  to. 
The  abscess  must  be  indsctl  as  soon  as  fluctuation  is  present  in  the 
lightest  degree.  Several  serious  consequences  may  attend  delay. 
The  inflammation  may  follow  the  vaginal  areolar  tissues  into  ihe 
pelvis;  there  may  develop  a  phlebitis,  or  sloughing  of  the  veins,  or 
lymphangitis,  or,  what  is  more  common,  there  may  result  a  recto- 
vaginal fistula. 

Operalion. — Cleanse  the  parts  carefully  under  local  or  general 
anesthesia,  incise  the  tumor  in  the  direction  of  the  long  axis  of  the 
vagina  from  within  outward  (Fig.  316).  Incise  thoroughly,  as  this 
is  the  means  of  securing  the  drainage  that  will  prevent  a  fistula.  The 
incision  must  not  be  deep  near  the  vaginal  orifice  for  fear  of  wound- 
ing the  bulb  of  the  vestibule.  A  strip  of  gauze  will  favor  healing 
from  the  bottom  of  the  abscess.  The  region  should  be  frequently 
douched. 

PELVIC  ABSCESS 

Separating  the  pelvic  peritoneum  from  the  organs  ol  this  region 
are  loose  areolar  tissues  which  are  prone  to  suppurate  when  attacked 
by  infective  agenttk. 

Pdvic  cellulitis  usually  begins  as  a  lymphangitis,  following  the 
absorption  of  bacteria  from  some  pelvic  fucus,  usually  ihe  Fallopian 
tubes.  A  salpmgilis  is  the  most  frequent  cause  of  pelvic  abscess. 
The  arrangement  of  the  fosda  and  organs  is  such  that  the  inflam- 
matory  exudates  gravitate  to  the  cul-de-sac  of  Douglas. 

Left  to  its  own  course,  the  abscess  may  open  into  the  vagina, 
rectum,  or  bladder;  less  frequently  through  the  abdominal  wall, 
saphenous  opening,  pelvic  floor,  obturator  foramen,  sacro-sciatic 
foramen,  or  into  the  peritoneal  cavity. 

Diagnosit. — The  history  usiuilly  given  points  to  an  attack  of  pelvic 
cellulitis,  following  an  abortion  or  complicated  confinement,  or  some 
pelvic  or  abdominal  traumatism.  The  temperature  remains  aliout 
100°  with  exacerbations  reaching  103°  to  104°.  Tliere  are  all  the 
symptoms  of  septic  abortion. 

On  pelvic  examination  you  are  able  to  define  a  mas&Vi\i.Vgm!j,^'»*». 
into  the  rcclo-uleriac  pouch.    This  taVen  "wVxV  \i«i  \wex  ^wft*.  ■v«''^» 
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and  perhaps  some  edema  of  the  vulva,  points  without  doubt  to  tJ 
nature  of  the  trouble.     A  colpotomy  should  be  done  as  soon 
possible.    The  instruments  needed  are  a  speculum,  a  vulsellur 
forceps,  a  long  artery  forceps  or  dressing  forceps,  curved  scissors, 
scalpel,  an  irrigator,  drainage  tube,  and  iodoform  gauze.     Genera 
anesthesia  is  usually  necessary,  though  in  the  simpler  cases  loc 
anesthesia  will  suffice.    Lithotom"  ™>sition;  the  lliighs  held 
apart,  the  shoulders  lowered,  the  p  slightly  elevated. 


Fia.  31;.— Incbianuf  th«  TaginiJ  mucaui  nembcans  forkbacSB  in  thi  poitoiOT 


A  careful  antisepsis:  Shave  the  vulva  and  disinfect  the  inner 
surface  of  the  thighs,  and  the  pubic  region  as  well.  Disinfect  the 
vagina,  rubbing  it  with  soap  and  water  first  and  being  careful  to 
reach  every  part  of  the  mucous  membrane,  using  the  finger  wrapped 
with  sterile  gauze.  Finally  irrigate  with  i  to  aooo  bichloride  or 
other  antiseptic  solution.  Cover  the  outsideparts  with  sterile  towels. 
Now  retract  the  posterior  vaginal  wall  with  a  Sims'  speculum.  With 
the  vulsellum  forceps  seize  the  posterior  lip  of  the  cervix  and  pull  the 
^forward  (Fig.317).     You  will  now  be  able  to  see  the  site  which 
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is  to  be  incised.  The  tumor  may  be  conspicuous,  tiie  edema  and 
fluctuation  well  defined;  or  nothin;;  but  some  edema  may  indicate 
the  presence  of  the  deeper  seated  influmroation.  Do  not  attempt 
a  mere  puncture,  however  well  defined  the  pus  cavity  may  be.  With 
a  curved  scJssors  or  scalpel  incise  the  mucous  membrane  of  the  vault 
of  the  vagina  i  inch  behind  the  ba.<ie  of  the  cervix.  Make  an  in- 
asioD  from  side  to  side,  but  do  not  approach  too  near  the  vaginal 
Bt  else  the  arteries  there  may  be  wounded.  Enlarge  the  wound 
1^  stripping  ita  edges  back  a  little.  The  abscess  wall  is  exposed  and 
with  a  little  punct  ure  thepus  will  flow.     However,  it  may  be  that  the 


^^1.  fifti  iiS.— ShovioB  iht  uwnu  pulled 
^^4^B     pitpatftlocy     to     opanios     tha 


Pio.  jtQ. — 8bo*inf  nlitioiu  of  ■tacm 
in  tb*  poitarjor  cul-d«.Mr.  Deltad  llna* 
raprawnt  dnlaac*  lube.    <  fta*.) 


pus  is  higher  up  and  separated  from  the  mucous  membrane  by  thick 
and  edematous  areolar  tissues,  and  this  must  not  be  taken  for  the 
abaces.s.  From  it  will  flow  a  serous  6uid  which  must  be  accepted  as 
a  proof  of  pus  higher  up. 

With  the  finger  or  an  arterj'  forceps  follow  the  posterior  wall  of 
the  uterus  upwar<l.  Do  not  dissect  liackward.  The  rectum  is  there 
(Fig.  318).  Follow  ihc  posterior  wall  of  the  uterus  to  avoid  danger. 
There  is  alwaj-s  iiome  hemorrhage,  in  nowise  dangerous.  It  may  be 
necessary  to  dissect  upward  for  an  inch;  it  will  seem  further  than  it 
really !». 

Uliea  once  the  cax'ity  is  opened  into,  enlarge  the  orifice  and  with 
ihe  finger  make  cartful  starch  for  a  secondary  cavlL'^.    Vi*^»»4'«^* 
gate,  do  not  employ  much  pressure.    Do  nol  v*^  ^'^  ai.N\Vj  -«rci^ 
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gause.  Introduce  a  long  drainage-tube  to  the  top  of  the  cavity. 
Its  lower  end  must  not  protrude  at  the  vulva  (Fig.  319}.  Pack  Uie 
vagina  lighUy,  changing  the  packing  every  day  without  disturbing 
the  drainage-tube  You  may  wash  out  the  vapna,  but  do  not  use 
much  force.  Replace  the  drainage- tul>e  by  a  smaller  one  about  the 
tenth  day  if  the  temperature  is  norma].  It  is  Ukcly  that  it  will 
be  pushed  out  spontaneously,  and  if  it  cannot  be  reinstulcd  and  the 
temperature  is  normal,  it  is  certain  that  it  is  no  longer  necessary. 

SUBPHRENIC  ABSCESS 

A  localised  peritonitis  is  possible  only  in  those  localities  not 
occupied  by  coils  of  small  intestine.  Hie  region  immediately  below 
the  diaphragm  is  of  this  character,  and  it  is  practically  shut  ott  from 
the  general  peritoneal  cavity  by  the  tninswrse  colon  and  its  meso- 
colon. This  space  is  subdivided  by  the  falciform  ligament  into  a 
right,  occupied  by  the  liver;  and  a  left  occupied  by  tlic  stomach, 
pancreas,  duodenum,  and  spleen.  Guibal  describes  five  sub- 
divldons  of  tlic  subphrenic  space,  in  any  of  which  pus  may  collect 
(Revue  de  Chirurgie,  April,  1909). 

One  is  rclro-iwriloneal;  four  are  peritoneal.  The  retro-peritoneal 
space  contains  the  termination  of  the  esophagus,  the  posterior  border 
of  the  livei,  the  pancreas,  duodenum,  colon,  and  kidneys. 

Of  the  peritoneal  spaces  two  lie  between  the  liver  and  diaphragm 
and  may  be  the  seat  of  abscesses  following  leuoos  of  the  liver,  gall- 
bladder and  ducts,  pylorus,  stomach,  and  duodenum.  The  third  or 
perisplenic  spac«,  may  be  infected  through  the  greater  curvature  of 
the  stomach,  the  spleen  or  splenic  fiexurc  of  the  colon.  The  fourth 
space,  or  the  posterior  gastro-hcpatic,  may  be  infected  through  the 
posterior  surface  of  the  stomach,  the  pancreas,  or  liver. 

In  eJlect,  subphrenic  abscess  is  a  localized  pundcnt  peritonitis, 
and  whatever  part  the  various  adjacent  organs  may  play  in  Its  pro- 
duction, yet  the  most  frequent  cause  of  subphrenic  suppuration  is 
appcndkUis.  The  pus  forming  around  the  appendix,  or  behind  the 
cecum,  follows  the  ascending  and  then  the  transverse  colon  to  reach 
that  region. 
9ometimes  h  is  impossible  to  determine  ti^e  on^vta^  V«?a&  c>l  \nr 
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flammation.  Usually,  however,  if  the  history  of  the  case  is  suffi- 
cienily  definite,  one  may  arrive  at  a  conclu.sioti.  For  exAmple,  if 
we  find  a  patient  with  subphrenic  ahscess  and  there  has  treen  a 
iiistory  of  gastric  discomfort,  vomiting  of  Ijlood,  etc.,  one  would 
decide  upon  perforating  gastric  or  duodenal  ulcer.  It  there  has  been 
u  history  of  jaundice  and  symptoms  pointing  to  the  right  hypochon- 
drium,  the  liver,  or  its  ducts,  should  be  accused;  if  there  has  been 
cUar  historj'  of  previous  attacks  of  appeniUcitis  one  need  not  be  in 
doubt  as  to  the  starting-point  of  the  condition  with  which  he  has  to 
deal 

Diagnotis. — ^^'ou  will  have,  then,  usually,  a  history  of  some  visceral 
disturbaDce  followed  (very  quickly  in  case  of  perforation  of  the 
stomach)  by  a  chill,  fever,  malaise,  pain  in  the  upper  abdominal 
pole.  Tlic  symptoms,  to  be  brief,  are  those  of  peritonitis  anywhere. 
Suiq>ccting  from  these  symptoms  an  accumulation  of  pus  tn  the  re- 
gion Just  below  the  diaphragm,  proceed  to  a  methodical  examination 
by  means  of  inspection,  percussion,  and  palpation.  The  quantity 
of  pus  may  be  so  great,  or  so  near  the  front,  tliat  tlic  bulging  of  the 
anterior  abdominaJ  wall  may  settle  the  matter  without  further  ex- 
amination. In  obscurer  cases  it  will  be  necessary  to  recall  the  normal 
limits  of  dulhicss,  or  tympany  of  the  various  organs,  in  order  to  de- 
termine the  nature  and  degree  of  their  displacement.  Remember, 
too,  that  in  all  cases  following  perforation  the  abscess  cavity  wtll 
contain  gas  which  will  be  another  source  of  confusion.  But  after 
all,  in  the  tyiiical  cases,  guided  by  the  history,  tlic  symptoms  of 
sepsis  and  the  local  signs,  one  can  rarely  goastray.  Aseptic  aspiration 
may  be  resorted  to  in  tlie  doubtful  cases,  and  one  need  not  hesitate 
lo  OS  pit  ale  several  times. 

But  previous  to  aspiration  the  patient  should  be  pre|)arcd  and 
should  be  operated  upon  immediately  if  pus  is  found.  The  X-ray 
may  be  helpful  in  diagnosis,  since  it  shows  an  abnormal  conformation 
of  the  diaphragm,  and  that  it  is  immobile  on  the  affected  side. 

The  great  majority  of  sufferers  from  this  condition  not  operated 
upon  die  from  sepsis.  A  general  peritonitis  may  supervene.  Left 
to  itself,  the  pus  may  open  into  the  alimentary  tract,  which  is  to  be 
regarded  as  a  complication  rather  than  a  cure,  for  sudi  asxs,  \^N»i!\>i 
terminate  fatally  from  slowly  increasing  atpsis,    \n  wxt  'vtvs.va.'w:.** 
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it  may  open  through  the  abdominal  wall.  Most  often,  however,  It 
extends  toward  the  thorax,  opening  through  the  diaphragm  into  the 
lung  to  be  coughed  up,  Oftentimes  the  imminence  of  rupture  into 
a  lironchus  may  be  predicated  from  increased  pain  in  the  shoulder 
of  thcaScctedside.incrcasi'd  cough  and  muco-purulcnt  or  sanguineous 
expectoration,  and  lieightened  temperature.  The  pleurisy  nearly 
always  present  may  be  fibrous,  serous  or  purulent.  An  empyema, 
so  originating,  may  even  ma^  the  primary  condition.  But  whether 
the  pus  opens  into  a  bronchus,  or  the  digestive  tube,  or  through  the 
abdominal  wall,  the  result  of  nature's  drainage  is  too  doubtful.  It  is 
imperative  to  operate  as  soon  as  a  diagnosis  is  made,  for  even  a  latent 
case  may  fire  up  suddenly  and  inarch  to  rapid  death.  The  prognosis, 
in  fact,  does  not  depend  more  upon  the  character  and  sicillfulness  of 
the  operation  than  upon  its  timeliness. 

Operalion. — ^Tbe  method  of  operation  depends  upon  the  location 
of  the  pus;  it  may  be  (A)  near  the  anterior  abdominal  wall,  or  (B) 
it  may  be  inaccessible  from  the  front. 

(A)  If  the  epigastric  region  is  bulging,  the  incision  should  be  over 
its  greatest  prominence  or  where  the  abscess  seems  to  point.  Red- 
ness and  edema  of  the  skin  should  be  taken  as  an  indication  that  the 
pus  is  well  walled  off  and  that  there  is  no  danger  of  the  incision  openp 
ing  into  the  general  peritoneal  cavity,  which  b  an  accident  always  to 
be  guarded  against.  One  may  cut  directly  through  these  tissues 
whether  it  be  in  the  tinea  alba  or  the  line  of  either  border  of  the 
rectus. 

Once  the  cavity  is  opened  and  emptied,  it  is  lo  be  carefully  wiped 
out,  for  there  are  usually  collections  in  its  deeper  parts;  and  before 
drainage  is  inserted  it  should  be  cautiously  irrigated  with  normal 
salt  solution.  Moynihan  recommends  the  "cigarette  drain" 
which  may  be  well  saturated  with  boracic  acid.  A  counter-opening 
in  the  loin  may  be  required  for  efficient  drainage.  The  cavity  must 
fill  in  by  granulation  which  may  require  six  or  eight  weeks. 

(B)  I.  If  the  abscess  is  behind  the  liver  on  the  right  side,  an  idci- 
rion  along  the  costal  margin  is  perhaps  the  best.  Divide  the 
muscles,  or  even  resect  the  twelfth  rib,  and  then,  by  blunt  dissec- 
tion, follow  the  under  surface  of  the  diaphragm  until  the  abscess 

ean'ty  is  nadied.    It  the  abscess  la  itUo-ventoneal  it  may  be  nee- 
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eswry  to  expose  the  upper  pol«  of  Uie  kidney  And  to  draw  it  duwn- 
waxd  and  forward,  exposing  the  renal  fossa  on  the  under  surface  of 
the  liver,  and  theiice  work  upward  between  the  posterior  margin  of 
the  Uvcr  and  the  diaphragm.  Insert  drainage-tubes  packed  about 
with  iodoforni  gauze. 

2.  More  often  it  is  best  to  employ  the  transpleurai  route  (Fig. 
330),  which  will  rL-qiiire  resection  of  a  rib  or  perhaps  more  than  one. 
The  indsion  exposes  the  eighth  or  ninth  rili — right  side;  eighth  or 
seventh — left  side.  (For  tecbnic  of  resection  of  rib,  sec  page  506.) 
The  center  of  the  incision  lies  in  the  axillary  line  and  al>out  $H 
\achea  of  rib  arc  to  be  removed. 


FVO.  jao.— Subphfvnjc  ftbtc*u.     Openinit  in  lh4  mid^AitUry  t]n«.     {Bry^Ht^ 


Now  determine  the  condition  of  the  pleura  of  which  the  cuUde-sac 
is  exposed.  In  this  region  the  pleura  is  easily  sirijiped  away  from 
tic  cbcst  wall,  and  so  room  may  be  made  to  open  the  diaphragm 
without  opening  the  pleural  cavity.  If  this  can  be  done,  evacuate 
and  drain  the  abscess  as  described  above. 

Ordinarily  it  will  be  necessary  to  open  the  pteurai  cavUy,  which  is 
first  to  be  aspirated  if  it  contains  scrum;  or  opened  and  wiped  out 
if  it  contain*  pus.  If  it  is  not  purulent  it  is  likely  to  become  so  un- 
less steps  are  taken  to  prevent  iu  infection  by  suturing  the  diaphragm 
to  the  upper  lip  of  the  opening  in  the  chest  wall. 

You  arc  now  ready  to  open  the  diaphragm  and  tix«  \i\is,  ok-NxVij ,   ■%». 
some  cases  a  perforation  will  be  found  in  ihp.  Ax&v^ta^ca,  *^^  '^'''  "* 
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to  be  merely  enlarged;  or,  if  inconvenient  for  drainage,  may  be  disre- 
garded *nd  ihe  incision  made  lower  down.     Drain. 

A  single  case  will  exemplify  some  of  the  characters  and  progress  I 
of  the  disease.  A  farmer,  thirty  ye;iT»  nf  age,  had  suQcred  for  severat 
years  with  a  severe  aflcction  of  Uic  stomach,  of  which  no  definite 
diagnosis  had  1>ecn  made.  Though  debilitated,  he  was  yet  able  to 
do  bis  worlt  about  the  farm.  Without  warning  he  was  suddenly 
seized  with  a  violent  hematemesis. 

Tho  attack  continued  for  some  hours  without  relief  and  the  total 
amount  of  blood  vomited  was  Appalling,  liut  gradually  the  bleed- 
ing ceased,  leaving  the  patient  prostrate.  A  tardy  convalescence 
followed,  interrupted  by  an  intermittent  fever  diagnosed  as  malaria, 
a  month  elapsed  and  he  was  brought  to  bed  with  a  fresli  access  of 
"ague" — chills,  fever,  and  exhausting  sweats.  At  this  time  a  con- 
sultation exposed  the  real  character  of  the  process.  There  was  a 
vast  accumulation  of  pus  in  the  left  side  involving  the  abdomen  and 
thorax.  A  constant  irritating  cough,  a  bloody  sputum,  xvtn  pain 
in  the  left  shoulder,  and  increased  fever  and  dyspnea  seemed  to 
indicate  the  nearnessof  rupture  into  a  bronchus.  Id  fact  this  occurred 
within  a  few  hours  after  our  examination.  A  large  amount  of  pus 
was  coughed  up  and  with  temporary  relief.  An  operation  was 
refused.  Indeed,  it  offered  but  Uttlc  hope  so  late  in  the  course  of 
the  disease.  A  week  later  he  died.  Had  the  perforation  of  the 
gastric  ulcer  been  recognized,  or  even  later  the  character  of  the  scpds 
been  understood,  an  operation  would  have  saved  his  life. 

PSOAS  ABSCESS 

Psoas  abscess  is  •  term  sometimes  rather  loosely  applied  to  puru- 
lent collections  in  the  iliac  region.  Properly  speaking,  it  b-a 
tubercular  abscess  having  its  origin  In  carles  of  the  lower  cecvkal, 
dorsal,  or  lumbar  vertebra. 

It  is  necesstry  to  recall  the  arrangement  of  certain  muscles  and 

fasdas.    The  psoas  muscle,  a  rounded  fleshy  mass,  lying  alongside 

the  bodies  of  the  lumbar  verlebrgc,  extends  across  the  pdvic  brim, 

and  passes  is  front  of  the  hip-joint  to  be  inserted  into  the  lesser 

trocianier.    The  iliucus,  its  compamon  m\iw:\«4  octM^e*  the  UEac 
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fossa  and  coDvcigcs  below  in  a  tendon  which  merges  with  that  of 
Ihe  psoas.  Tliesc  miucles  are  covered  by  the  iliac  fascia  whicli  is  so 
attached  as  to  make  the  iliac  fossa  practically  a  closed  compartment. 

The  fascia  'u  so|>urated  from  the  muscles  by  a  loose  areolar  tissue 
in  which  suppuration  may  originate  the  which  constitutes  an  iliac 
abscess.  This  fascia  on  its  other  ludc  is  separated  from  the  perito- 
neam  by  another  layer  of  connective  tissue— the  subperitoneal 
areolar  tissue,  which  is  Ubcraily  supplied  with  fatty  tissue  and  con- 
stitutes a  site  of  lowered  resistance  to  germs  originating  in  the  pelvic 
viscera,  the  cecum,  Lh«  sigmoid,  and  the  appendix.  Suppuration 
under  this  hiyer  usually  ends  as  a  pelvic  abscess. 

It  is  evident,  therefore,  that  an  iliac  ab&cess  bcf^nning  as  sudi, 
and  abscess  in  the  subperitoneal  tissues,  uce  quite  distinct  from  psoas ' 
abscess,  expect  that  all  have  common  points  of  possible  opening. 
The  iliac  fascia  covers  the  muscles  in  the  iliac  foAa,  but  it  also  cx- 
Ivmls  upward  in  such  manner  as  to  cnsheath  the  psoas  and  sepa- 
rate it  from  the  bodies  of  the  vertebre.  ■■> 

In  the  case  of  caries,  the  products  of  decomposition  may  burst 
through  the  vertebral  ligaincnLs  anil  the  .sheatli,  and  thereafter  follow 
the  psoas  muscle  downward.  The  muscle  itself  may  be  decomposed 
in  whole  or  part,  and  tlie  accumulating  pus  may  be  directed  by  the 
tubular  sheath  to  its  point  of  termination  below  Poupart's  liga- 
ment to  the  outer  side  of  the  iliac  vessels.  Or,  again,  the  abscess 
may  burst  through  the  sheath  higher  up  and  point  in  the  loin 
Oumbar  abscess);  or  may  point  just  above  Poupart's  ligament  in 
the  gluteal  region,  the  pelvis,  the  scrotum,  or  thigh. 

The  diagnosis  of  psoas  abscess  rests  upon  the  history  of  the  case, 
which  points  to  spinal  trouble,  and  upon  the  presence  of  fluctuating 
swelling  in  the  lUac  fossa,  or  below  Poupart's  ligament.  Usually 
the  hip  is  fiexcd  in  some  degree,  as  by  that  position  the  tension  in 
the  psoas  ts  relieved. 

This  flexion  and  »ome  ajiparent  stiAness  in  the  joint  might  lead 
to  a  mistaken  diagnosis  of  hip-joint  disease.  The  swelling  is  to 
be  distinguished,  also,  from  a  herntiil  tumor,  by  the  fact  that  it  is 
fluctuating  and  lies  at  the  outer  side  of  the  iliac  vessels. 

Trtatment. — As  in  all  cases  of  tubccculai  B,W.ct&,  %«;ca^^v)  Nar 
fectioD  aod  amyloid  degeneration  arc  mosl  \a  \»  ^"ea&sA-  "^** 
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that  reason,  spontaneous  rupture  and  treatment  by  small  incision 
and  prolonged  tubal  drainage  arc  equally  dangerous. 

As  early  as  possible  an  aseptic  evacuation  roust  be  practised. 
This  may  be  accomplished  by  puncturv  and  the  subsequent  injec- 
tion  of  iodoform  emulsion;  this  seems  the  advisable  procedure,  if 
the  abscess  is  pointing  in  the  region  of  Poupart's  Ligament,  and  it  is 
likely  that  the  destructive  proce^  in  the  vertebra  is  an  abeyance. 
In  general,  most  authorities  recommend  the  operation  of  Treves, 
by  the  lumbar  route. 

O^ro/fdii.^Bcgin  by  locating  the  last  rib,  the  crest  of  the  itium, 
and  the  outer  border  of  the  erector  spinK.  The  incision,  aM  inches 
long,  with  its  center  half  way  between  these  bony  landmarks, 
follows  the  outer  border  of  the  erector  spina;  and  exposes  at  first 
the  lumbar  fascia. 

Divide  the  firspLayer  of  the  lumbar  fascia  and  expose  the  erector 
spinx.  Develop  its  outer  border  the  whole  length  of  the  wound 
and  retract  the  muscle  inward,  exposing  the  middle  layer  of  the 
lumbar  fascia.  Divide  this  layer  which  exposes  th«  quadratus 
lumborum. 

Divide  the  quadratus  lumborum  along  the  line  of  its  attachment 
to  the  tips  of  the  transverse  processes,  which  exposes  the  deep  or 
anterior  layer  of  the  lumbar  fascia.  Divide  this  layer  and  finally 
the  psoa<>  magnus  is  exposed.  Divide  the  attachment  of  the  psoas 
magnus  suf&ciently  to  introduce  the  finger,  which  opens  up  the 
abscess  cavity  and  determines  the  condition  of  the  carious  vertebra. 

The  abscess  ca^nty  is  to  be  treated  by  thorough  irrigation  with 
an  antiseptic  solution,  wiped  vigorou*ly,  or  even  curetted.  The 
various  layers  are  sutured  without  drainage  and  an  antiseptic 
dressing  applied. 

Previous  to  suturing,  the  cavity  may  be  filled  with  iodoform  emul- 
sion; or,  as  Watshnm  suggests,  after  the  cavity  is  cleansed  it  may  be 
packed  with  strips  of  iodoform  gaui:e,  which  are  to  be  changed  on  the 
third  or  fourth  day.  If  at  the  end  of  a  week  no  pus  has  appeared 
and  the  cavity  is  lined  with  healrhy  granulations,  the  wound  may 
be  closed  by  secondary  suture. 


CHAPTER  XXI 
PHLEGMON :  ACUTE  SPREADING  INFECTIONS 

The  Areolar  tissue  are  less  reustsnt  than  olhen.  The  streplo- 
oocd  in  their  mode  of  devdopmcnt  tend  to  spread  out  so  that,  under 
favorable  circumstances,  the  streptococcic  infection  of  the  sub- 
cutaneous connective  tissues  becomes  one  of  the  most  dangerous 
conditions,  demanding  immediate  and  radical  surgical  inlen'enlion.     j 

The  rapid  development  of  toxins  makes  death  from  septicemia     ' 
to  be  feared;  or,  short  of  this,  there  may  be  great  destruction  of 
tissue  and  subsequent  loss  of  function. 

Certain  re^ons,  owing  to  the  opportunities  for  infection  and  the 
arrangement  of  the  tissues,  are  more  likely  to  be  affected  than  others; 
but  the  general  symptoms  and  the  principles  of  treatment  are  the 

EC. 
ne  peculiarity  of  this  inflammation  is  that  pus  b  often  slow  to 
1,  so  that  when  the  rngorged  tissues  arc  incised  in  the  earlier 
stages,  merely  a  serum  exudes.    It  is  innocent-looking,  but  it  is 
toxic  in  the  extreme. 

The  point,  then,  is  this— do  not  wait  for  pus  formation  and 
fluctuation,  before  evacuating  these  products.  If  pus  has  formed, 
immediokiy  is  none  too  soon  to  operate. 

In  the  case  of  superficial  phlegmon  of  moderate  Bc\-«ity,  It  will 
often  be  harmless  to  try  to  localise  the  process  by  Uie  u.se  of  hot 
antiseptic  poultices  or  baths,  but  the  safest  thing  b  free  incision  for 
drainage. 

The  incision  must  reach  the  deepest  layer  of  the  affected  tissues, 
as  anything  less  b  usdecs;  it  may  even  be  harmful  by  introducing  a 
nc«'  infection  to  tissues  which  were  not  pre\'iously  involved. 

Slight  injuries,  with  sul)*equent  localized  accumulations  of  pus, 
are  often  the  source  of  an  infection  which  attacks  the  connective 
tissues,  reaching  them  by  way  of  the  \ymp\\M\c4,».tiA,\\wtt"«W^-«»» 
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a  mere  local  and  harmless  infection  at  first,  becomes  a  very  dangcr> 
ouH  difTuse  phlegmiin. 

These  minor  conditions,  therefore,  are  emergencies  from  the  point 
of  view  of  preventioD.  A  few  examples  will  serve  to  emphasise  the 
principles  goveming  thetr  treatment. 


PANARIS 


This  a  an  infection  involving  the  tissues  about  the  Gnger-nail.  It 
may  be  limited  to  the  epidermLi,  tlie  dermis,  tlie  subcutaneous  ti^ues, 
or  the  periosteum,  the  last  condition  being  usually  called  a  felon. 
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Fm.  tli.— OpMiina  >  patnlaat  pblrehoi  or  "na  k  mind."    '(l'«ni) 


Panarii,  Subcpidermic. — The  appearance  at  first  is  almost  that 
of  a  blister,  and  all  of  the  loosened  tegument  must  be  removed.  No 
analgesia  is  necessary,  as  the  epidermis  is  non-sensitive. 

Begin  by  pricking  the  phlyclena  with  the  point  of  the  bistoury,  and 
then  trim  around  its  whole  circumference  witli  pointed  scissors 
(Fig.  3ii). 

Carefully  observe  the  denuded  surface,  and  a  small  opening  may 
be  found,  leading  to  a  deeper  cavity  (button-hole  abscess)  which  will 
require  inciAion. 

Complete  the  treatment  by  a  prolonged  antiseptic  bath  and 
aatiaeplic  dressing. 
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Panaris,  Sutmngual. — In  this  form  the  pus  accumulates  under  the 
nail  am!  loosens  it.  It  will  be  necessary  to  remove  the  part  o(  the 
nail  lying  over  the  pus  accumulatiotL  A  cure  can  be  obtained  only 
at  that  price.  ••} 

If  it  is  confiDcd  to  one  side  only,  the  skin  is  removed  as  described 
above,  the  sliarp  point  of  the  scissors  introduced  under  the  nail, 
and  enough  of  it  resected  to  expose  the  suppurating  surface.  If  both 
^des  arc  involved,  remove  the  nail  completely. 

Panaris,  Subeutaneous  (FeloH). — Incise  as  soon  as  pus  is  suspected. 
No  barm  can  be  done  even  if  there  is  no  pus,  while  a  day's  delay 
after  pus  has  formed  may  make  a  great  difference. 


Fia.  alt.— lOlUtratins  th*  (itwMlan  a(  tht  pu)  in  a  (■leni  Ib«  ilotud  lina*  rtpr«*«nt  th) 
limit*  al  the  lucivon.     (Vnii.) 

V  Under  local  anestlie^a  (I^igs-  8,  9),  make  a  longitudinal  incision 
in  the  middle  of  the  palmar  surface  where  the  pain  is  greatest 
(I-ig.  3«). 

Do  not  make  a  mere  puncture,  as  the  whole  pus  cavity  must  be 
exposed.  Incise  deliberately  and  let  llie  first  stroke  cut  long  and 
deep  enough,  after  which  explore  the  cavity  with  a  small  probe. 

If  Ibcre  is  a  palmar  prolongation,  enlarge  tbe  opening,  and  if 
there  is  a  dorsal  prolongation,  which  b  quite  rare,  make  a  counter- 
incision  on  the  dorsum  of  (he  finger. 

ImmvrsG  the  hand  in  an  antiseptic  or  normal  salt  solution  for  an 
hour.  A  drainage-tube  is  unneces.s3ry,  if  the  incision  is  pro[>erty 
made. 

DreRS  with  moiit  antiseptic  gau/.c  ami  give  the  band  a  hot  bath 
with  each  daily  renewal  of  the  dressing.  '  I 

After  two  to  eight  days,  or  when  suppuration  bas  ceaseid,  employ 
a  dry  drcssmg.  -  ITic  dry  dressing  favors  cicatriz&ivcKi,  Vi^s.  >^«. 
mOEst  dre;»tng  best  relieves  pain. 
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SUPPURATIVE  INFLAMMATION  OF  TENDON  SHEATHS 

Every  neglected  infection  of  the  fingers  or  palm  may  become  a 
phlegmon  of  the  tendon  slieaths. 
The  great  danger  of  these  phlegmons  is  destruction  or  adhesion 

»of  the  tendons,  9o  that  the  linger  teniains  pcnnancntly  flexed  or 
I  I    extended,  unsightly,  and  more  or 

^m  It  I     /    le»»  useless. 

^^  [/  r\M,/f[    I        A  ihruitencd  suppuration  may 

^B  )"-T^-h/l  J      o(Kn  be  prevented  by  a  prolonged 

^"  /^  J ig'^M     \      immersion    In   hot   antiseptic  or 

/  //V'  \\\     \     "'^'^'"''1  ^'^^  solution.     This  should 
/    //      [//   \     \    be  continued  for  an  hour  and  used 
/  yC9        ^'Hf    X        twice  daily. 

The  Bier  treatment  is  excellent 
for  this  purpose.  This  treatment 
is  to  be  applied  after  suppuration 
occurs,  but  not  until  the  pus  is 
evacuated.  It  shortens  the  in- 
cision required  and  the  time  of 
repair. 

As  soon  as  pu.t  is  suspected,  in- 
cise freelj'.  Recall  the  anatomy  o( 
the  parts  (Fig.  3*3).  The  sheaths 
of  the  flexor  tendons  extend  into 
the  palm,  whence  the  necessity  of 
a  palmar  incision.  The  tendon 
sheaths  of  the  thumb  and  of  the 
little  finger  communicate  with  the 
common  tendon  sheaths  in  the 
palm,  whence  the  addilional  grav- 
ity when  they  are  involved.    The 


Pn.  t*i. — Diagram  ittiultating  thr 
■mnataiEot  oF  the  (ynovUI  iliealhi  In  Iko 
band.  Note  ihm  the  ihmli  of  Uie  icndon 
tit  Ibe  IJUEo  fiDRBr  communirAlv*  wUh  tbe 
4hf4th  cnnimoQ  10  aU  Ibc  fluon  ^  the 
flugcii  la  tbc  irriil  anU  imlm.  NoU  alto 
that  (b*  ihrath  of  ihr  Scttmof  the  Ibumb 
catendi  into  the  wnii  bej-on'!  Ihn  aanulai 
htfamcfil.  Tbfl  med-ao  ivrvs  paaaea  vndM 
thn  ansutai  l>(amtnl  btlmen  thHe  \mt> 
CODunoD  iheatba.     (I'rcm.) 


common  sheaths  extend  from  the 
palm  under  the  annular  ligament  above  to  the  wrist-joint,  whence  the 
necessity  of  incision  in  the  forearm.  There  is  in  this  incision  an 
element  of  danger  by  reason  of  the  median  ner\-e^  which  lies  on  the 
'ddh  of  Uie  front  of  the  wiist  belween  Vhtltio  common  sheaths. 
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The  ulnur  artery  lies  on  the  common  sheath  on  the  ulnar  udc. 
incision  roust  pass  between  the  artery  and  the  nerve. 

Phlegmons  of  the  sheaths  of  the  first,  second,  and  third  fingers  are 
not  likely  to  extend  further  than  the  middle  of  the  palm,  while,  on 
the  contrar>',  phlegmons  of  the  sheaths  of  the  thumb  and  tittle  finger 
are  likely  to  p<»n(  above  the  wris.t. 


vUltbulb.     tncinaDi.     (I'Mii-) 


Pic.  s>i, — OptDiDi  imo  the  uiipcr  pkrl  of 


Opfralion  for  I'hUgmort  of  the  Synovial  Sheaths  of  the  Plexor  Tendons 
in  the  Fingers. — A  general  anesthesia  is  usually  necessary,  for  the 
pain  is  great.  Make  an  incision  about  an  inch  long  in  the  middle  of 
the  palmar  surface  over  the  point  of  great  swelling.  Incise  to  the 
bone  to  be  sure  of  opening  the  tendon  sheath.  The  wound  must  be 
of  uniform  length  in  the  superficial  and  deeper  li!«ues  (Pig.  ,{14)- 
If  necessary,  make  a  simitar  incision  over  each  of  the  phalanges  and 
in  the  palm,  but  avoid  opening  into  the  joints.  If  the  sheath  is 
distended  with  pus,  a  drainage-tube  is  c&sUy  v^sw^  *^^»*^'^'^**'^ 
one  btdsion  to  the  other. 
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When  the  pus  has  been  located,  immerse  the  band  in  a  hot  normal 

salt  solution  for  an  hour  and  r^>eat  tuici;  daily.    Tbb greatly  favors 

the  evacuation  of  pus  and  subsequent  iqiaii. 

Employ  moist  antiseptic  dressings  at  first.  .  ^i,  • 

Opaaticn  jor  Phlegmon  of  Ike  Ulnar  Synovial  5jiM/A.— ContinuoM 

with  the  itynovial  Hheatli  of  the  (Icxor  tendon  of  the  little  finger,  tilt 

ulnar  syno\-ial  sheath  is  larger  than 
the  radial  and  its  suppuration  more 
serious. 

These  phlegmons  are  usually  con- 
secutive to  neglected  infections  of 
the  little  finger. 

Complete  drainage  is  indispensa- 
ble. Begin  by  making  an  incision 
over  the  radial  border  of  the  mini- 
mal mctacairpal  (Fig-  315).  Amd 
wounding  tho  palmar  arch,  which 
might  require  ligation;  but,  after  all, 
this  is  not  a  serious  accident  and 
pcimits  a  freer  incision. 

Wlicii  the  pus  is  reached,  enlarge 
the  incision  so  that  the  tendon  may 
be  seen  the  cntirclcngthof  the  wound. 
Superficially  and  deep,  the  incision  must  be  of  (he  same  length. 

Next  introduce  a  grooved  director  into  this  incision  and  push  ft 
through  the  synovial  ca\-ity  until  its  point,  pacing  under  the 
annular  ligament,  can  be  felt  beneath  the  skin  of  the  wrist.  Incise 
carefully  over  this  point  until  it  is  exposed,  keeping  to  the  inside  of 
the  tendon  of  the  palmaris  longus  to  avoid  the  median  nerve  When 
the  point  of  tlic  grooved  director  is  fully  exposed,  enlarge  the  incision 
to  an  inch  and  a  half.  ;. 

):io  artery  of  importance  will  bo  wounded.  Pass  a  drainagie-Uib^ 
through  from  one  incision  to  lh«  other  (Fig.  316).  •, 

Optralhn  /or  PhUgmen  of  the  Syrmhl  Sheath  an  At  Radial  Side.— 
The  palmar  incision  may  be  made  through  the  muscles  of  the  thumb 
a.]oag  the  line  of  the  roelacarpal,  but  it  is  preferable  to  make  it  in 
/Ae  commissure  between  the  thumb  andmi«x^%<a. 
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tie.  3>t>. — Dninaue  of    ithlrgnon  o( 
tbe  uliur  lynovUI  >hHlh.    d'raii,} 
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Malte  U  bdlion  two  fingers'  breadth  in  length.  At  the  depth 
of  tor  3  inches  you  will  find  the  pus.  Pass  a  Rrooved  director 
along  the  slteath  us  ia  the  preceding  case.  It  emerges  beneath  the 
skin  above  the  annular  ligament.  Locate  and  expose  the  point  of 
the  director;  in  incising  keep  to  the  outside  to  avoid  the  median 
nerve.  The  radial  artery  is  in  no  danger,  as  it  is  too  far  to  the 
outside  (Fig.  337). 


nc  1*1.— Drkiiu^ief  llundialiynoviil 


Pia,  jil.— Dnlnnuc  eaaiilMad. 


In  tHe  ^tnic  manner  as  before,  pass  a  drainage-lubc.  Immerse 
the  hand  twice  daily  for  an  hour  in  hot  normal  salt  solution,  and 
employ  a  moist  antiseptic  dressing.  The  drainage-tube  will  probably 
be  unneceaawy  aflerthe  eighth  or  tenth  day  (Fig.  jsS). 

SUBAPONKUROTIC  PtlLEGMON  OF  THE  FOREARM 

By  direct  infection,  or  by  extension  of  infection  from  the  hand, 
the  areolar  tissues  beneath  the  fascia  of  the  (Qic:»m  tnvj  ^wsuxon 
the  site  oia  diffute  suppurative  inflammation.  -^  t^inVt^^'-' 
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If  neglected,  it  follows  the  coancclivc  tissues  into  the  intennuscular 
spacer  and  finally  all  the  soft  paru  are  more  or  less  involved.  Free 
incisioD  must  be  resorted  to  without  delay.  In  the  earlier  stages  no 
pus  will  be  present,  but  a  &lniw-coloTed  serum  pours  out  along  the 
line  of  incision. 

Operalion. — General  Anesthtsia.  Over  the  site  of  the  greatest 
swelling,  make  a  free  incLuon  in  the  long  axis  of  the  member.     This 


Pia.  jio.— Ineiiloa  Ihi  (ocwrm  tor  deep 
phlccmOD.  The  groovtd  direcwr  Kutch- 
\nu  («  poiletter  pfolonB»tion*  ol  the  pu« 
(ormaiion.     I  Vna.) 


PiC  ]]«. — NoU  mmnner  o(  ftuna  luba* 
in  dninage  for  phlcBmoa  oi  Ibe  forevrn* 


incision  will  traverse  a  thick,  infiltrated  layer  to  reach  the  aponeurosis, 
which  incise  carefully,  when,  in  most  cases,  the  pus  will  pour  out. 
Enlarge  the  opening  sufficiently  on  the  grooved  director. 

Irrigate  thoroughly  with  hot  normiit  saU  solution  and  mop  out  with 
sterile  gauze.    With  a  grooved  director  explore  all  the  parts  of  the 
txvity iora  diverticulum  (Fig.  349). 
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If  nece-ssary  make  a  counter-opening.  Tie  such  of  the  larger 
vessels  as  arc  divided  and  place  several  targe  drains  (Fig.  330). 
Change  the  dressing  twice  daily,  irrigating  each  time  with  hot  normal 
salt  solution. 

About  the  eighlh  day,  smaller  drains  may  replace  those  first  em- 
ployed and  these  arc  usually  unnecessary  after  two  weeks.  Watch 
the  temperature  closely.  It  is  rises,  there  is  a  retention  of  pus,  ihe 
&ite  is  not  sufficiently  drained,  or  there  is  a  new  in^tion. 

DIFFUSE  PHLEGMON  OF  THE  ARM 

AQ  the  soft  parts  are  involved  and  infiltrated  with  serum.  The 
ann  is  greatly  swollen,  edematous,  and  there  are  marked  symptoms 
of  sqilicemia. 

General  anesthesia  is  indispensable.  The  freest  kind  of  incision> 
even  down  to  the  bone  from  above  downward,  is  essential.  Three  or 
(our  such  openings  are  not  too  many. 

Irrigate  freely  with  hot  normal  salt  or  bichloride  solution.  Moist 
antiseptic  dres^ngs  should  be  used  and  at  first  should  be  changed 
•everal  tiroes  daily. 

Incision  teith  Ihe  Thermo-caulay,  ie/ari.—With  the  tktrmo-cauUry 
nuke  several  large  incisions  in  the  axis  of  (be  member,  each  at  least 
four  fingers'  breadth  in  length  and  alx)ut  two  lingers'  breadth  apart 
(Fig.  331}.  Under  the  skin  wilt  be  found  a  thick  layer.'infiltrated 
with  bloody  scrum.  Cutting  through  this,  the  aponeurosis  appears, 
which  incise  and  thus  expose  the  muscles. 

On  the  inner  side  avoid  the  vessels.  If  some  of  the  krge  sub- 
cutaneous vessels  are  opened  and  bleed  too  freely,  tie  them.  Irrigate 
and  dresa  with  sterile  gauze  saturated  with  peroxide  of  half  strength 

Change  the  dressing  and  irrigate  two  or  three  times  daily. 
Change  to  dry  dressingsi  when  graimhition  is  well  under  way.  Later, 
skin  grafting  may  be  necessary.  In  the  long  time  necessary  for 
repair,  massage  and  passive  molion  must  be  given  the  muscles- 

PHLEGMON  OF  THE  NECK 

An  infection  In  the  Boor  of  the  mouth  may  bctoisw  ■isSS.i.v:.  '*.«&. 
spread  rapidly  down  the  neck.     The  lympVOTOS  c\  wiv«&  "^^  ^^* 
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aggravated  in  the  extreme  and  diia.th  may  rapidly  supervene,  either 
from  sepsis  or  asphyxia.  The  whole  neck  may  be  brawny  and 
edematous,  and  Ibc  patient's  condition  is  pitiable  indeed. 

Lejars  recommends  the  thermo-caiilery  as  offering  the  best  hope 
oC  a  cure,  though  seemingly  brutal. 


Under  general  anesthesia  9ev«ral  deep  vertical  incisioAs  are  made 

with  the  thermo-cautery  with  numerous  punctures  between   (Fig. 

33a).    Do  not  go  too  rfeep  over  the  anterior  border  of  tlie  sterno- 

mastMd,  for  Ihc  great  vessels  arc  there. 

Padc   each  incision  and  puncture  with  gauie  saturated   with 

^^peroxi'</e  of  hydrogen,  and  Co\'er  ihc  vjho\c  is\Cci  a.  s^aiyat  dresaias 


rig. 

rno- 

urilh    ] 
aias  J 
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and  absorbent  cotton.    The  dressing  must  be  kept  saluraUrd  with 
the  peroxide.     In  the  meantime  use  the  aDtistreptococdc  scrum. 

Watson  Cheyiic  also  urgi-s  the  use  of  ihe  M-nim,  but  docs  not  use 
the  thcrmo-cautcry.    ills  plan  is  to  incise  through  the  deep  fascia 


ha  Hi> — UaoBac  of  inciiisa  pblsKowa  of  nock  witb  Uie  otiMtj,    (Vmr.) 

in  several  places,  enlarging  the  openings  by  blunt  dissection.  The 
wounds  are  to  be  freely  sponged  with  uiidilutcd  carbolic  add, 
powdered  witli  iodoform,  and  packed  with  strips  of  iodoform  gauu. 


k 


CHAPTER  XIX 

ACUTE  OSTEOMYEUTIS 

This  is  an  acute  infection  of  great  ];ravit>-,  more  often  due  to  the 
stuphylococcus  or  the  streptococcus;  but,  in  rare  instances,  the  pncu- 
mococcus,  bacillus  coli  communis,  or  tubercle  bacillus  may  be  the  ex- 
citing cause, 

Usually  the  germ  reaches  the  affected  ule  t>y  way  of  the  blood 
cunent,  originating  in  a  focus  quite  unsuspected.  In  cvcr>'  case  of 
bone  infection  esgiccially  where  first  one  bone  and  then  another 
is    involved,    the    middle  car   conditions    must    be    investigated. 

In  many  of  these  cases  a  quiescent  mastoid  abscess  is  tlie  focus  con- 
stantly supplying  the  blood  stream  witli  new  crops  of  the  infective 
agent.  The  jialient  recovers  completely  only  after  ihe  mastoid  is 
drained.  In  other  cases  the  germ  reaches  the  aSccIed  site  by  way  of 
the  lymph  channels  or  by  continuity  nf  tissue,  the  primary-  focus 
not  ha^ng  revealed  itself.  But  in  all  cases  the  jiredisposing  causes 
are  found  in  certain  constitutional  states  and  slight  traumatisms. 

The  diagnosis  is  not  always  easy  in  the  beginning,  as  the  constitu- 
tional symptoms  may  be  marked  before  the  local  signs  are  quite 
definite. 

Acute  infectious  arthritis,  the  so-called  inflammatory  "rheuma- 
tism," is  the  wrong  diagno^s  most  often  made  but  this  affection 
does  not  have  the  symptoms  of  scjiMis,  though,  indeed,  ihe  fe\'cr 
may  be  high,  llie  pain  is  usually  in  ihc  joint  and  usually  in  more 
than  one  joint. 

^ubacule  arlhrilU  likewise  involves  the  joint,  although  it  is  to  be 
remembered  that  an  arlhrilts  may  be  secondary  to  osteomyelitis 
and  overshadow  it  clinically,  but  the  history  of  the  case  will  usually 
decide  between  arthritis  and  osteomyelitis. 

Erysipelas  may  be  thought  of  when,  after  a  little  while,  the  skin 
become.*  brawny  and  edematous,  but  in  erysipelas  the  skin  is  so  in- 
vo/ved/rom  the  first. 
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The  ^mptonis  may  seem  to  suf;ge!it  typhoid  fever  or  other  infec- 
tious fevers,  but  these  may  usually  be  ruled  out  by  the  absence  o( 
cfaaracteri»tic  features. 

The  symptoms  of  wwMtngf/fj;  arc  of  icD  present,  but  by  the  time  tbey 
arise,  the  local  conditions  point  lo  tlie  nature  of  the  trouble. 

Tlie  general  symptoms  arc  those  of  sepsis;  high  fever  be^^ning 
with  a  chill,  rapid  pulse,  fuiil  tongue,  and  in  the  severe  cases,  pro- 
found prostration,  and  finally  delirium. 

Locally  the  pain  over  the  affected  area  is  often  extreme,  and  the 
least  pressure  tends  to  aggravate  it.  Gradually,  as  the  inflamma- 
tion spreads  from  the  marrow  through  the  bone  to  the  periosteum, 
the  skin  begins  to  swell,  redden,  become  edematous,  and  finally 
shows  fluctuation. 

In  the  virulent  cases  not  operated  upon,  the  patient  dies  within 
the  first  few  days  from  septic  infection.  In  the  milder  cases,  even, 
large  areas  of  the  bone  necrose. 

The  treatment,  then,  must  be  prompt.  It  is  an  emergency. 
There  is  only  one  thing  of  any  use  to  be  done.  The  suppurating 
marrow  must  be  evacuated  and  the  medullary  canal  freely  opened 
and  cleaned  out.  Local  applications,  poultices,  or  even  incisions 
through  the  periosteum  arc  illusory.  The  bone  roust  be  trepkiiud, 
its  cavity  opened  up  at  its  most  accessible  part,  and  all  the  inflamed 
tissue  scraped  away.  Ilie  whole  extent  of  the  canal  may  need  to  be 
opened,  irrigated,  drained,  and  treated  with  vigorous  antisepsis. 
Free  incision  over  the  affected  area,  choosing  the  easiest  and  least 
dangerous  approach,  if  possible  reaching  the  bone  through  inter- 
muscular septa;  indsion  and  stripping  of  the  periosteum  over  the 
proposed  site  of  trephining;  opening  the  bone  cavity  freely,  wiping 
out  thepus,  curetting  and  chiseling  away  the  necrotic  bone,  swabbing 
out  the  cavity  with  pure  carbolic  uciil  followed  by  nicuhot;  obliter- 
ating tlie  larger  cavities  partially  with  muscle  or  fat  when  possible 
and  employing  tubal  dntitmge— the$e  are  tlie  prindpla  of  treatment, 

fd  aicled  in  ttii.i  way  nature  usually  effects  a  cure. 
ta  the  case  of  long  standing  where  the  cavity  is  surrounded  by  new 
ne  sclerosed  and  lacking  in  osteoblasts  it  may  be  necessary  to  use 
an  artificial  filling. 
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Mos«t]g-Moorhof's'  iodofonn-plombe  is  applicable  to  such  cases 
as  these.    It  is  prepared  as  follows: 

Fqiial  pans  of  spermaceti  anil  sesam<nl  are  melted  in  an  evaporat- 
ing dish,  then  filtered  into  a  Florentine  flask  and  sterilized  in  a  watcr^ 

bath;  40  grams  o(  linely  powdered 
iodoform  (not  crystallized)  arc  put 
into  a  sterile  flask,  and  60  grams  of 
the  hot  fat  mixture  are  added,  under 
constant  agitation.  This  agitation 
must  be  continued  without  interrup- 
tion, until  the  mass  solidifies.  The 
flask  is  dosed  uith  a  sterile  rubber 
stopper.  Before  using,  the  plombe 
^    V      j^  jH  is  to  -be  heated  in  water-bath  to  a 

The  bone  cavity  is  most  carefully 
prepared  for  the  reception  of  the 
filling,  Everything  must  be  re- 
moved down  to  sound  bone.  The 
laws  of  gravity  must,  of  course,  be 
observed  in  filling  the  cavity.  If  the 
cavity  is  large,  it  is  advisable  to  fill  it 
in  sc^-cral  steps,  letting  the  plombe 
solidify  in  one  portion,  before  any  is 
poured  into  aoothcr.  The  ca^ty 
must  be  dr>-  before  the  mixture  is 
poured  in.  This  may  beaccompltshed 
by  sponging,  by  the  application  of 
adrenalin  to  oozing  points,  by  hot  air, 
etc.  The  course  of  healing  after  iodo- 
form filling  is  aseptic  as  a  rule.  Some- 
times the  temperature  rises  within 
the  first  two  or  three  days — eo<alled  aseptic  fever — which  yidds 
to  a  catbaxLic.  The  disposition  of  (he  sprouting  granulations  toward 
the  solidified  plombe  varii-s  between  complete  closure  of  the  wound 
jiod  healing  by  primary  intention,  and  incomplete  closure.     In  the 

'Siugfity,  C^-aecology  and  Obatettics,  Vo\.  ^  Ko.  \. 


ne.  uj-~B>po>i>UI  *)»  tibial  oesl. 
ovtaiat  into  the  vibpchMlMl  ahiceH. 
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first  cases,  absoqiUoii  of  the  jilombe  Is  effected  through  the  steadily 
advancing  granuktions  by  vital  phenomena;  in  the  second,  by  par- 
tial displacement  and  expoiisioQ. 

OSTEOMYELITIS  OF  THE  UPPER  END  OF  THE  TIBIA 

Here  (he  disease  occurs  more  frequently  and  here,  fortunately,  is 
most  easily  operated  upon. 

General  anesthesia;  special  isntniments:  a  mallet,  a  gouge,  a 
periosteal  elevator  or  ruginc,  and  curette. 


k 


Fl0.3iJ< — KnluBing  th*  erillM  t»d  (x- 
fotiat  ih>  racdalUijr  unol.    (I'mb.I 

Bc^n  by  elevating  the  limb  to  empty  the  blood  vessels.  About 
the  middle  of  the  tliigh  apply  an  Esmarch  lube.  Do  not  apply  an 
Esmarch  bandage,  beginning  at  the  toe  and  extending  upward,  for 
thjit  only  spreads  infection. 

On  Uie  right  side,  the  incision  commences  at  the  level  of  the  tuber- 
osity and  extends  to  the  middle  of  the  leg,  following  the  sharp  crest 
of  the  tibia  just  to  its  inner  side.  However  engorged  the  tissues  may 
bit,  this  first  incision  reaches  to  the  bone  (Fig.  333). 

Often  by  this  first  stroke,  one  opens  inlo  a  v*^  w.'AVj .    "t>«»  ■wi'-N^ 
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beguiled  by  this  into  thinking  tlie  operation  compteled.  This  collec- 
tion is  to  Iw  ei-acualed  and  drained,  of  course,  but  there  is  another 
one  in  the  central  canal.  Kxtend  the  incision  to  the  limit  of  the 
loosened  periosteum.    With  the  rugine,  expose  the  anterior  surface 

of  the  bone.  A  fistulous  opening 
leading  to  the  medullary  canal  may 
possibly  be  found.  In  any  event, 
proceed  to  trephine.- 

At  the  upper  end  of  the  incision 
n^akc  an  openmg  with  the  gmige 
down  to  the  canal.  The  pus  will  be 
almost  certain  to  flow,  but  it  is  often 
difficult  lo  distinguish  from  the 
marrow. 

At  the  lower  end  of  the  incision, 
make  another  opening  {Fig.  334). 
If  again  pus  appears,  it  is  certain  that 
the  lowest  limit  of  the  suppuration 
has  not  been  reached  and  you  must 
lengthen  the  incision.  Continue  to 
expose  the  canal  until  the  fidl  extent 
of  inflammation  has  been  exposed. 
It  may  require  the  removal  of  the 
whole  anterior  surface  of  the  tibia, 
but  you  are  engaged  in  saving  life,  so 
that  bone  is  a  minor  consideration. 
Chisel  away,  then,  all  the  anterior 
wall  bctwxcn  the  two  Umits  of  sup- 
puration (Fig.  3,55).  Curette  vigor- 
ously the  medullary  canal  down  to  firm  and  uninflamcd  bone, 
and  especially  curette  tlie  upper  part,  for  there  the  suppuration  is 
greatcsL 

In  the  case  of  a  child,  the  epiphyseal  cartilage  is  quickly  reached, 
and  this  one  should  try  to  avoid,  since  too  free  removal  will  en<l 
linear  growth. 
Jtiop  the  cavity  with  sterile  gauze,  swab  with  carbolic  add  followed 
frf'  alcohol  or  Tr.  of  iodine.     If  consideiaXiVe  OQOLn%  Resists  it  may 


I 
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be  necessary  to  pack  with  iodoform  on  sterile  gauze,  otherwise  simple 
tubal  drainage  is  sulficieiit. 

The  (Ir&iiiagc,  however,  must  include  the  subperiosteal  areas  as 
well  as  the  medullary  caual  in  the  septic  cases  (Fig,  336). 

If  the  operation  has  been  delayed,  the  niuscles  of  the  calf  may 
be  infiltrated  with  pus  and  will  require  drainage  as  in  diffuse  phlegmon. 

If  there  is  serous  eSusion  into 
the  joint,  it  will  require  no 
wpccial  treatment,  for  it  will 
gradually  be  absorbed  as  the 
osteomyelitis  is  cured. 

If  the  joint  is  suppurating,  il 
is  quite  different  and  another 
operation  is  required  (^ee  oper- 
ation for  Purulent  Arthritis). 

Over  the  trqjhinwl  area,  ap- 
ply a  moist  dresaiiiR  and  change 
daily.  As  the  exudate  becomes 
less  abundant,  change  to  a  dry 
dressing  and  change  the  pack- 
ing in  the  canal  every  other 
day.     SmaUer  drains  may  bo . 

inserted  about  the  tentli  day,  and  are  removed  entirely  when  the 
Boppuiatioo  shall  have  ceased. 

As  Veau  says,  this  intervention  is  only  the  first  act  of  a  prolonged 
and  tedious  process  and  this  the  family  should  understand  before- 
hand. After  several  monllis,  it  may  lie  necessary  to  remove  some 
necrosed  bone;  and,  long  after  the  cure  appears  complete,  the  trouble 
may  recur. 

OSTEOMYia.TTIS  OF  THE  UPPF.R  END  OF  THE 
HUMERUS 

Begin  the  incision  a  finger's  breadth  below  the  clavicle,  following 
the  axis  of  the  humerus.    Prolong  it  downward  5  or  6  inches. 
The  incision  will  traverse  the  deltoid  near  iu  anterior  border.     Sepa- 
rating the  hps  of  the  wound,  divide  tlie  periosteum  B.v\d  ^\qk»c& 
trephine  and  drain  as  in  the  preceding  case  ^.W'fe.  i%T^- 


Pin-  SJ1.— OttsomjvUtii  dI  the  buisenit. 
(Uartn.) 
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OSTEOMYELITIS  OF  THE  LOWER   END  OF  THE 
Hl'MERUS 

Make  an  incision  S  to  15  inches  in  IcngUi  in  the  Hoe  of,  anc 
ending  below  at,  the  external  condyle.  Tlie  indsion  will  traverse 
the  thick  fibers  of  the  triceps.     Trejihine  and  drain.     If  it  is  neces- 


PiO-  JJt — CtoM  iMttwi  *howiac  iDHiiwr  a(  pUolng  dnlni  kilar  Ireplilniac  Uw 


I 


r 


sary  to  make  an  internal  counter'Openin;;  for  a  drain,  remember 

/f>e  s/tustion  of  the  ulnar  nerve.     If  the  whole  bone  is  aficctcd,  the 

same  principles  are  involved.    The  ^lognovA  "u  f)it<«dvRij,lv  (pave. 
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IOSTEOMYEI,ITIS  OF  THE  IX)WER  END  OF  THE 
FEMUR 
jlkkc  the  incision  along  the  .intcro-intcrnal  border  of  the  Ihigh, 
versing  Ihe  lle&liy  vastuH  intcrnu». 
The  femoral  vessels  are  boliind  this  Iidc.     The  bone  Is  deeply 
[>Iaccd  and  the  operation  diilicult,  but  trephine  thoroughly.     Drain 
the  medullary  cavity  and  the  periosteal  abscess  (Fig.  338). 


OSTEOMYELITIS  OF  THE  UPPER  EXTREMITY  OF  THE 
-  FEMUR 

'  Make  the  InctMon  along  the  outer  surface  of  tlie  thigh  over  the 
great  trochanter.  Divide  the  aponeurosis  of  the  gluteal  muscle, 
trephine,  and  drain. 


i 


CHAPTER  XX 
SEPTIC  ARTHRITIS 

Seplic  arteritis  is  acute  purulent  inflftmrnation  o(  the  joints,  due 
to  the  presence  of  an  infective  agent,  more  frequently  tlie  staphylo- 
coccus or  the  streptococcus.  The  infection  may  reach  the  joint 
through  a  wound,  hy  way  of  the  blood  vessels  or  through  the  lymph 
channels. 

This  purulent  inflammation ,  therefore  either  follows  direct  injury, 
or  is  a  sequel  to  various  infective  diseases,  such  as  typhoid  fever,  gon- 
orrhea, scarlet  fever,  or  osteomyelitis;  but  by  no  means  are  all  the 
joint  inflammations  following  these  conditions  puruleat. 

Purulent  inflammations  arc  to  be  distinguished  from  non-septic 
inflammation  both  by  the  symptoms  and  the  physical  signs.  The 
symptoms  are  those  belonging  to  sepsis,  for  here  it  exists  in  a  high 
degree.  The  tongue  is  brown  and  the  temperature  is  very  high,  the 
pulse  b  weak  and  rapid,  tlierc  arc  the  appearances  of  prostration  and 
finally  delirium  ensues.  The  pain  is  extreme  and  aggravated  by  the 
least  touch.  With  respect  to  the  ph>-3ical  signs,  there  is  marked 
swelling  of  the  joint  and  the  skin  is  red  and  edematous,  not  only 
over,  but  above  and  below  the  joint,  and  Suctualion  is  u.iuaUy  to 
be  delected. 

Treatment. — This  is  an  emergency  of  the  first  rank.  It  is  an  inler- 
veatioo  designed  to  save  the  function  of  the  joint;  andsometimcs 
even  life  Is  threatened. 

There  is  but  one  indication,  once  the  diagnosis  b  made,  viz.;  to 
open  the  joint  by  free  incision  and  counter<iiicisioa,  lliat  evety  part 
of  it  may  be  reached  and  drained. 

The  most  careful  antisepsis  Is  to  be  observed.  The  limb  is  to  be 
as  carefully  cleansed  as  if  no  pus  was  expected. 

Scrub  the  skin  over  the  joint  (the  knee,  for  example),  the  upper 
third  of  the  leg.  and  lower  third  of  the  thich  with  5oap  and  'water  and 
with  ether  and  bichloride.    Sterilized  instiumeats  arc  to  be  used; 
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tlicy  arc  simple,  a  scalpel,  a  few  arlwy  forceps,  some  rubber  drains, 
ami  an  irrigator.  Tlie  whole  aim  is  to  secure  ample  drainage  and 
suliscqucnt  antisepsis,  and  nature  will  take  care  of  the  rest.  In  cer- 
tain of  the  Joints,  however,  mere  incision  may  not  be  sufficient  and 
excision  must  be  added. 


'lO.  Jl«— Srt^4  •tthiltU.     taaWoiU  (oi  dnhug*  ol  tUc  kn«a.     (fMH.l 

Mkrohmy  of  the  Ktttt. — Septus  affecting  tbe  knee-joint  causes  the 
knee  to  become  enlarged,  globular  in  outline,  painful,  reddened, 
edematous,  with  constitutional  symptoms  of  sepsis.  The  operation, 
under  general  aneithcsia,  is  very  simple  and  without  danger.  The 
important  thing  is  to  open  freely.  Twoincisionsarc  tobcmadc,  one 
external  and  one  internal  (Fig.  339). 
ExttTHol  /WW iflH.— Locate  the  lower  botAct  ol  \Sac  v'*j26ai,'«AS 
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ginnint;  a  little  below  Ihis  line,  m&kc  nn  incision  parallel  with  the 
externa.)  border  of  the  patella  and  entting  about  two  fingers'  breadth 
above  its  upper  border,  jvhich  will  be  near  the  upper  limit  of  the  syott- 
vial  sue.  This  inci-tion  traverses  the  integument  and  beneath  it  the 
lifni  aponeurosiii  of  the  vastus  externum.  As  the  joint  cavity  is 
reached,  very  often  the  pus  spurts  out  with  great  force. 


L- 


Fig.  j.|0-— DnvlDK  tho  trkjitvcni  drain  into  plAct.     iVt^m^ 

Inlernai  Incision. — On  the  inside,  make  an  incision  symmetrical 
with  the  iirst,  but  a  litllc  further  removed  from  the  internal  border  of 
the  patella.  The  aponeurosis  is  here  less  firm,  but  the  synovial 
cavity  is  deeper;  the  swelling  is  usually  greater  on  the  inner  side. 
Some  of  the  fleshy  fibers  of  the  vastus  internus  are  always  divide<l. 
The  cavity  is  not  so  easily  reached  as  on  the  outer  side. 

Drainage. — Place  a  large  transverse  drain  (Fig.  j.io).  But  In  some 
ca&es  th»  is  not  sufficient.  The  lateral  diverticula  of  the  synovial 
sac  must  be  drained  wparately  (Fig.  341)-  For  this  two  cinaUer- 
aptningt  are  required,  one  on  each  side.  Into  one  of  the  indsioiis 
at  Jt5  lower  part,  introduce  forceps,  and  push  backward  and  downward 
tbrough'thc  syDOvia\  sac  at  the  leve\  oi  iVie  mlcrarticular  line  (Fig. 
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III.'— CtOMI 


III.'— Cnm  •mloB  of  kn«c-joliii  ihuwint  thii  tha  Innivcric  tuttt  dckini  Ihc  upper 
pftft;  Ibi  two  Utcnl  tub**  Ibf  itilvrror  part  of  tb(  >yn«vlal  uc     (Vcu.) 


Vm.  1(1.— Uaiur  bl  making  paM*rior  «unl«  opeaia^tM  Anifuw -A 
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341).  If  it  b  an  old  arthritis,  this  is  not  tlitlicult;  but  in  the  case  of 
a  recent  effusion,  the  ligaments  arc  tense,  and  the  articular  surfaces 
are  tn  contact  so  that  the  passageway  is  quite  narrow. 

When  the  forceps,  pushed  backward  in  this  manner,  bulges  the 
ekin,  open  the  blades,  and,  between  them,  make  an  incision  i  or 
3  indies  long.  Through  this  opening  in  the  forceps,  draw  a  drain- 
SKe-tubc  into  place.     Repeat  the  maneuver  on  the  opposite  side. 


Pra.  i4). — Stptk  ■rtlirili*.    Dninav*  ol  thi  knM  complel*.    tVMB.) 

It  is  tictter  to  make  the  couoter-opening  on  the  external  side  first, 
■S  the  Ugaments  there  are  less  tense.  The  beginner  is  seldom  success- 
ful ID  making  the  ojiening  internally.  He  nearly  a]wa)-s  poshes  the 
forceps  backward  at  too  high  a  Icvd  and  llic  point  engages  in  the 
tendon  of  the  adductor  magnus.  It  must  be  directed  downward  and 
backward  (Fig,  343).  When  the  joint  is  thus  opened,  irrigate  (redy 
with  hot  saline  solution,  reaching  every  recess  of  the  joint  and  wiping 
»/dt  sterile  gatixe.    Aim  to  Avxn  lUe  «UoV«  ti^mvia.    If  the  joint 
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finish  the  irri^tion  with  peroiide.  Do  not  suture  the 
wounds.  Employ  a  moist  antiseptic  dressing.  Immobilize  the 
limb  on  a  posterior  pla»Ler  splint. 

Subuquenl  Treatment. — Irrigate  and  dress  twice  daily  for  the  first 
few  days.  However,  if  the  lemperature  falls  almost  to  normal  and 
the  pain  ceases,  do  not  be  in  a  hurry  to  change  the  first  dressing. 


Pio.  344.— Puoctart  ot  the  linsa.  U^ftfri.) 
OcCMloiuitty  it  u  4oirabl*  to  empty  the  lcn(*-i<tinl.  u  in  Iba  can  ot  m  TDlumlaou* 
hMDUthriHit  or  Kvouk  tiuil4tfoa-  Tbe  %iint  Cbirclul  avopili  It  prmctLwd  ai  for  utbrot- 
••ny.  Locale  th«  opper  utanu)  xafle  o!  Ihe  pi«Il4i.  A  lilllc  *bovt  «fld  (0  Ifas  oul- 
■Id*  o(  tkl»  point,  plunks  llu  tfeou  dinody  iato  lb*  joint.  Ttit  ttractum  h*ro  tr*  quila 
mkUnt,  liui  ihirc  ue  na  *n««b  liluly  to  be  irDUiuJed.  Ai  Ihe  Giudilt  dovi  out.  aeotty 
m«ii|ii»i  tba  Mot  >o  *">ptr  <t.  Withilraw  Iba  Irocu  *itb  t  quick  moru&eat,  applr  ■ 
■Mtlk  dNMlns.  and  bandacs  (ho  knee  In  abutbant  oattoo. 


If  tbe'suppuration  dimini&hes  about  Ihe  end  of  Uie  first  week,  put 
in  a  smaller  drain  in  the  same  manner  as  before,  and  employ  dry 
dre»ungs.  Watch  the  temperaUire.  A  ri.se  indicates  a  retention  of 
pus  and  calls  for  new  drainage.  Endeavor  to  avoid  permanent 
flexion  of  the  knee,  a  matter  of  the  greatat  difficulty  and  of  the 
greatest  importance  for  such  ficzion  cannot  \)«  cottcOjc^. 
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After  the  second  wtck  the  lateral  drains  arc  removed;  and,  Home 
days  later,  the  transverse  drain.  Alter  a  month,  if  the  inflammation 
is  all  gone,  attempt  passive  motion;  but  it  is  almost  a  certainty  ihat 
Ihe  jcunl  will  be  stiff;  still  If  it  i»  stiffened  in  extension,  there  is  no 
occasion  for  reproach. 


TK.  as — Aiclirotomr  of  tti*  %aU»,     Tnce  at  Iha  iacitiont.     (V«MiJ 


,     ARTHROTOMY  OF  THE  ANKLE-JOINT 

This  operation  is  not  so  frequently  required  as  for  the  knee.  Often 
local  nnejlhe^a  will  sutTicc.  Make  the  first  incision,  3  inches  in 
length,  over  the  anterior  border  of  the  external  malleolus  and  reach- 
ing a  little  below  'm,  tip  (Fig.  545).  In  the  up|>cr  pari  of  the  incision, 
one  may  cut  freely  down  to  the  bone,  but  in  the  low«r  part  more  care 
must  be  used.  Some  small  arteries  may  be  divided  If  one  goes  too 
deep. 

In  the  middle  of  the  incision,  open  the  joint,  enlarge  the  orifice, 
and  mop  out  the  cavity. 

Introduce  an  arlery  forceps  and  carry  it  through  the  Joint  cavity 

to  the  opposite  side,  and  over  its  point  make  a  counter-opening  (Fig. 

J46J.     This  opening  should  fall  over  the  t\v  qI  ^  \ivaec  malleolus. 


ARTHROTOMV  OF  T«E  ELBOW 


As  the  forceps  is  withdrawn,  it  pulls  a  drainage-tube  into  place  (Fig. 

347)- 
Dnsaag  and  subsequent  care  axe  the  same  as  iii  the  knee. 

ARTHROTOMV  OF  THE  ELBOW- JOINT 

Mslcca  vertical  incision  .^  Inches  in  length,  with  its  center  over 
the  outer  border  of  tlie  apex  of  the  olecranon,  (li\'iding  some  of  the 


7ia.  ui.—Sf^tle  ■nknii).     Dntliufi  of  (nklt-Joini.     IVttu) 

fibers  of  the  tricqjs  and  anconeus  (Fig.  348).  Puncture  the  synovial 
cavity  at  the  middle  of  the  ind&ion  and  ciihirgc  the  opening  to  corre- 
spond with  the  inci-sion.  Push  a  forcq>8  transveriely  through  the 
joint  at  the  upper  level  of  the  olecranon.  Over  its  point  make  the 
interital  vertical  incision.  Cut  carefully,  for  the  ulnar  nerve  is  here 
in  dose  contact  with  the  posterior  surface  of  the  inhcr  condyle. 

Draw  a  drain  into  place  with  the  forceps.    The  dressing  an*!  *>i^** 
sequent  care  is  the  same  as  that  described  \w  \!b«  V&«6. 
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ARTHR01X)MY  OF  THE  WRIST 
Make  an  external  incision  between  the  long  extensors  of  tbe  thumb' 
and  the  extensors  of  the  index-finger,  lines  which  may  always  be 
determined.    Make  a  second  incision  on  the  ulnar  side  between  the 
tendons  of  flexor  and  extensor  carpi  ulnaris.    The  two  incisions  may 
be  coimeclcd  by  pushing  a  grooved  director  ibrough. 


A" 

f  ra.  2(t.— Septic  •rthriti*  ol  nBlcIe,     Dniiugc  pUc«d.     (VmbJ 

ARTHROTOMY  OF  TIIK  SHOULDER 
This  Joint  may  be  opened  by  a  vertical  incision,  beginning  at  the 
anterior  angle  of  the  acromion  process  and  cutting  downward  in  the 
line  of  the  bicipital  groove,  or  the  joint  may  be  opened  behind  along 
the  posterior  border  of  the  deltoid,  splitting  the  tendons  of  the  in- 
fraspinatus and  teres  minor. 

ARTHROTOMY  OF  THE  HIP 

The  hip-joint,  deeply  set  under  a  thick  muscular  mass,  may  be 
reached  cither  from  in  f  ron  t  or  btbind .    *T\ve  a,™  (A  mv^  procedure  is 
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Lo  readi-llie  articulation  En  such  manner  as  to  produce  tlte  least  de- 
struction  possible  in  tbc^c  periarticular  muscles;  und,  therefore,  one 
must  seek  the  irlcrmuscular  s|>aces,  or  split  ihe  various  muscles  in 
ihc  direction  of  their  6bers. 

The  study  of  the  anatomy  of  the  region  demonstrates  that  se\'era] 
pathways  to  the  joint,  conipl>'ing  with  the  above  conditions,  can  be 
found. 

In  front,  the  joint  is  covered  by  several  muscles  whose  directioos 
corrc4]>ond  to  the  axis  of  ihc  thigh— the  pectineu.«,  ihe  iliopsoas,  the 
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rectus  femorb,  in  direct  contact  with  the  capsule;  the  sartorius  and 
the  fascia  lata  more  superficially  placed. 

Behim),  the  joint  lies  under  a  group  of  muscles  which  are  parallel  to 
it  when  Qcxcd  at  an  angle  of  45".  Tiicise  are  arranged  in  two  layers; 
(n  the  first,  the  g.  maximus;  in  the  second,  the  g.  mcdius  and  the  ob- 
turator internus  and  gemelli;  while  l>clow  and  behind  is  the  tendon 
of  the  obturator  extcrnus. 

ANTERIOR  ARTHROTOKY. — If  One  wlshcs  to  teach  the  joint  from  in 
front,  he  may  pass  (i)  in  between  the  fascia  lata  and  the  t!;luteus; 
mcdius  cxlcmally  and  the  rectus  and  KuUttVu&'^'ciVe.x^viC^. 


s« 
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(a)  Between  the  rectus  and  sartoriuo  externally  and  psoas  in- 
,  tsmally. 

(3)  Through  tlie  sheath  of  tlie  psoas. 

In  the  first  case,  the  outer  end  of  the  neck  and  the  great  trochanter 
isexfxraed.  In  the  second,  tJie  umer  end  of  the  neck,  and  in  the  third, 
the  head  of  the  femur. 

PosiHoi\. — On  die  back  with  legs  extended.  Operator  stands  at 
outride  with  assistAnt  opposite,  and  second  assistant  moves  the  leg 
as  directed. 

Incition. — (i)  Incision  begins  above,  and  finger's  breadth  in^de,  of 
ant  sup.  spine,  and  extends  downward  and  inward  parallel  to  the  sar- 
toriufi,  for  4  inches,  Expose  the  internal  border  of  sartorius,  draw  it 
outward.  Below  it  will  be  exposed  the  rectus  to  be  drawn  outward 
also,    llie  psoas  is  exposed  and  drawn  inward  to  expose  the  capsule. 

(3)  The  indsion  begins  directly  over  the  ant.  sup.  spine,  and  de- 
scends nearly  vertically,  bisecting  the  angle  between  the  sartorius 
and  tensor'fascia  lata.  The  sartorius  and  rectus  arc  drawn  inward 
and  the  capsule  exposed. 

(3)  Finally,  the  incision,  to  follow  the  outer  border  of  the  psoas, 
may  begin  at  the  inner  third  of  Pouparl's  ligament  and  extend  down- 
ward and  slightly  inward.  The  psoas  is  exposed  near  its  inner  border 
and  opened,  avoiding  the  anterior  crura!  nerve. 

OpcH  the  CapsuU. — Once  the  capsule  is  exposed,  whatever  the 
route,  the  muscles  are  to  be  relaxed  by  flexion,  abduction,  and  exter- 
nal rotation  which  favors  their  retraction.  The  capsule  thus  freely 
exposed  is  incised  to  any  extent  necessary. 

CounUr-opening  in  CapstUe.—H.  may  be  advisable  to  make  an  in- 
ternal incision  to  secure  complete  drainage.  Make  an  incision  from 
the  external  border  to  the  pubes  downward  and  outward,  exposing 
the  space  between  the  pectineus  and  adductor  longus.  Avoid  the 
obturator  nerve.  Xcxt  introduce  a  forcqis  into  the  opening 
already  made  in  the  capsule  and  let  the  point  emerge  at  the  second 
opening;  and,  on  this  ptunt  as  a  guide,  the  counter-opening  is  made. 
The  forceps  is  used  to  draw  a  large  dtainagc-tube  into  place. 
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CHAPTER  XXI 
FOREIGN  BODIES 

THF.  EVE 

Foreign  bodies  lodged  on  the  conjunctiva  or  cornea  arc  painful,  and 
may  ftoon  provoke  a  conjunctivili''.,  more  or  less  severe. 

The  ofTcndinR  particle  may  be  concealed  under  the  lid  or  be  im- 
bedded in  the  cornea.  The  latter  is  especially  likely  to  be  the  case 
with  those  who  have  to  do  with  emery  wheels. 

The  patient's  sensation  is  a  very  poor  guide  in  locating  the  object ; 
if  it  is  on  the  cornea,  he  is  likely  to  be  certain  it  is  under  the  upper 
lid. 

Beiginbyinspectingthccyeunderagoodhghtandatvariousangles. 
Pull  down  the  lower  lid,  instructing  tlie  patient  to  look  upward. 
Evert  the  upper  lid.  This  is  done  by  grasping  the  cyc-Iashes  be- 
tween the  tliuinb  and  (ore-linger  and  pulling  downward,  at  the  same 
time  making  pressure  upon  the  tarsal  cartilage  of  the  lid  with  a  pen- 
cil, stylet,  or  the  opposite  thumb.  Instruct  the  patient  to  look 
downward.  Combined  with  this  jiressure,  the  eyelashes  arc  now 
pulled  upward  and  in  this  manner  the  lid  is  everted  and  exposed 
to  inspection.  The  novice  does  better,  perha])s,  to  stand  behind  the 
palieni,  but  the  specblist  sits  in  front  of  the  patient  and  turns  the 
lid  with  one  hand. 

n  the  foreign  body  is  free,  it  is  readily  picked  up  with  the  point  of 
the  stylet  wrapped  with  cotton,  but  if  it  is  imbedded  in  the  cornea, 
consiilerable  curcttement  may  be  required  to  dislodge  it.  Tlie  in- 
strument must  he  sterile,  otherwise  corneal  ulcer  may  follow  the 
manipulation.  In  the  case  of  nervous  or  sensitive  individuals  or 
when  the  conjunctiva  is  much  congested,  the  manipulalion  must  be 
preceded  by  the  inslitlation  of  a  few  drops  of  a  4  per  cent,  solution  of 
cocaine,  which  should  be  fresh  and  muftt  be  sterile  Ever>'lhin%uscd 
must  be  sterile— hands,  instruments,  coUcm,  'atv^  vj^m^Imc^u.. 
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FoUowing  the  extraction,  Errigate  with  normal  salt  solution  and  in* 
still  two  drops  of  3  per  cent,  collargolum  solution  or  lo  to  35  per  cent, 
argyrol  solution  and  direct  the  patient  to  wash  the  e>'e  frequently 
with  boracic  or  normal  aaltsolulion;if  thereis  much  congestion,  band-         1 
age  the  eye  for  one  or  two  days.  i 

If  the  foreign  body  has  penetrated  to  the  anterior  chamber,  the  iris,        [ 
or  the  posterior  chamber,  the  immediate  treatment  must  be  limited       ' 
to  such  measure  as  will  prevent  infeelion—lwracic  irrigation  and 
bcindagc  -until  the  case  can  be  placed  in  the  bands  of  a  specialist  or 
until  special  text-books  can  be  carefully  consulted.  1 

It  may  be  necessary  to  employ  the  X-ray  in  diagnosis  in  these  ! 
«a3c«.  The  extraction  may  require  a  delicate  opecation  or  the  use  of  ^^ 
the  electro-magnet,  and  finally  the  removal  of  tlic  globe  may  be  | 
necessary.  | 

Chemical  irritants  should  be  removed  by  free  irrigation.     For 
lime  in  the  eye,  a  solution  of  sugar  in  vinegar  is  recommended,  the       | 
sugar  forming  a  soluble  compound  with  the  lime,     A  few  drops  are 
used,  followed  by  free  flushing  with  water.     Afterward  aUoptne, 
gr.  1  to  the  ounce  is  impvratve. 

THE  EAR 

llie  foreign  bodies  ina^t  fre([uently  found  in  tlic  ear  are  pebbles, 
shoe-buttons,  peas,  beans,  pens,  pieces  of  tooth-pick,  pieces  of  cotton, 
etc.,  etc. 

Children  may  place  these  objects  in  their  ears  in  play  or  innocent 
experimentations  or  adults  may  meet  with  the  accident,  attempting 
to  relieve  an  itching  in  the  auditory  canal.  A  tampon  may  be  left 
in  the  car  by  the  doctor.  The  body  usually  lodges  in  llie  outer  part 
of  the  canal,  and  only  reaches  the  tympanic  membrane  after  ill- 
advised  efTorts  at  extraction. 

The  pain  and  discomfort  arc  usually  moderate;  and,  as  a  rule,  there 
are  no  very  urgent  indications  for  intervention.  But  if  the  object 
rests  against  the  drum,  the  pain  is  severe  and  may  even  produce 
mental  disturbance. 

TtteSrst  thing  to  do,  then,  is  always  to  cooJirm  the  diagnosis.  The 
imtkat  's  belM  in  the  matter  tnust,  uadet  no  ajoimstanccs,  be  ac- 
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cepted  as  fituil.  There  is  only  one  way  to  confirm  the  diagnosis  and 
that  b  by  careful  inspection  of  the  whole  canal,  U  the  object  ts  not 
seen  in  the  outer  portion. 

Draw  the  external  ear  upward  and  backward,  and  tlie  tragu.t  for- 
ward. Under  good  illumination  and  with  the  aid  of  a  head-mirror 
and  otoscope,  the  drum  is  readily  seen.  If  no  foreign  body  cun  be 
seen,  and  provided  there  have  been  no  blind  efforts  at  extraction,  it 
may  be  definitely  concluded  that  the  patient  i»  mistalfen. 

If,  on  the  other  hand,  you  locate  the  object,  do  not  hurriedly  intro- 
duce a  forceps  into  lite  ear;  unle^,  indeed,  the  offending  body  b  of 
such  a  nature  that  it  may  be  easily  seized,  for  you  wilt  almost  always 
make  maller<'  worse,  pushing  it  further  into  the  canal.     Remember 


^ 


Ptfl.  3M. — B«(  lortep* 

that  however  desirable  it  may  be  to  empty  the  ear,  there  is,  ss  a  rule, 
no  great  urftency  in  tbo  matter  and  you  have  plenty  of  time  to  take 
counsel  with  yourself  (Fig,  349). 

In  some  cascb,  a  small  hooked  instrument  nmy  he  cautiously 
pushed  past  the  object  and  withdrawn,  pulling  the  object  out,  or  a 
small  blunt  curette  may  be  similarly  employed.  Usually  a  large 
syrinnf  is  the  proper  instrument.  Throw  a  stream  of  warm,  sterile 
water  Into  tbe  ear  with  the  purpose  of  forcing  the  body  out  by  the 
"vis  a  Urgo." 

To  Inject  the  stream  properly,  lift  tlie  pinna  upward  and  backward 
as  in  inspection,  and  direct  the  stieani  bAotvi^  Xtit  yyiAiKte^  ^^^^«6«t.  . 
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wall,  uslag  moderate  force.  Use  one  syriiig;efu!  after  another,  until 
the  offending  substance  is  washed  away  or  the  patient  is  tired  out. 

If  you  have  failed,  iiwiill  into  the  car  a  few  drojw  of  glycerine  or 
warm  oil,  lightly  tampon,  and  direct  the  patient  to  sleep  on  the 
aJIected  »ide,  returning  the  next  day  for  another  trial.  Tlie  chances 
*n  greatly  in  favor  of  ultimate  success  without  injur>'  to  the  ear. 

In  the  case  of  a  live  insect  in  the  ear,  liU  the  ear  with  oil  and  sub- 
'sequently  the  "cadaver"  may  be  removed  by  irrigation. 

If  "instrumentation"  seems  advisable,  there  must  be  no  blind 
Rrasping  for  the  object-it  must  be  kept  clearly  in  view.  It  has 
happened,  in  violation  of  Ihis  rule,  that  the  middle  ear  has  been  in- 
vaded and  tJie  ossiclcH  dragged  out.  Death  has  occurred  from  such 
manipulation,  though  the  post-mortem  showed  that  no  foreign  body 
had  ever  been  present. 

In  the  case  of  children,  instrumental  extraction  will,  as  B  rule,  re* 
quire  an  anesthetic.  If  the  ear  has  become  much  inflamed  or  the 
body  puslied  through  the  drum,  the  case  is  one  for  the  specialist. 

On  tlie  whole,  ihe  praclilioner  might  adopt  the  rule,  that  if  left  in 
the  ear,  untouched,  tlie  foreign  body  is  less  likely  to  do  harm  than 
rude  and  maladroit  eflorls  at  remo\'aJ. 


THE  NOSE 

The  catalogue  of  bodies,  recorded  as  lodged  in  the  nose,  is  long. 
Naturally,  children  arc  more  frequently  the  subject  of  these  mishaps 
although  lunatics  and  hysterical  women  may  intentionally  plug  the 
nose.  Occasionally,  a  foreign  body  previously  swallowed,  may  be 
coughed  up  and  lodge  in  the  {xisterior  nares.  Pledgets  of  cotton  and! 
pieces  of  gauze,  which  haxe  been  used  as  tampons,  may  be  over- 
looked and  act  as  lurcigo  bodies. 

In  the  case  of  tlic  irresponsible,  the  presence  of  a  foreign  body  may 
not  be  suspected,  so  few  are  the  symptoms,  until  there  de\'e]o]is  ft| 
profuse  sero-mucous  discharge.  There  may  l>e  frequent  attacks 
sneezing;  and,  if  Ihe  lx>dy  remains  long.  Die  mucous  membr.ine«  be- 
come swollen  and  perhaps  the  skin  of  the  afieclcd  side  also.  Therej 
may  be  huidaclie  or  facial  neuralgia.  These  foreign  bodies  should  ! 
removed  as  soon  as  possible,  first  having  determined  their  nature, 
sijse,^aad  siluadoo. 
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Begin  by  a  careful  examination  of  the  anterior  nares;  ant),  if  this 
is  not  sufficiently  instructive,  examine  the  posterior  nares  by  hooldng 
the  finger  up  behind  tlie  soft  palate.  The  examination  and  removal 
are  often  facilitated  by  the  use  of  cocaine,  and  in  tlie  case  of  children, 
a  few  winds  of  chloroform  may  be  necessary. 

Chloroform  is  also  the  effectual  remedy  for  animate  fordgn  bodies, 
such  as  insects  and  maggots.  Used  for  this  purpose,  it  is  not  inhaled, 
but  is  shaken  up  with  an  equal  amount  of  water  aiid  syringed  into  the 
nose  before  the  two  ingredients  separate. 


Pin.  )ia. — An«ul>r  hvotpt  lor  foniin  body  io  lbs  not*. 

A  body  lying  in  the  anterior  nares  is  usually  readily  removed  by  i 
mouse-toothed  forceps;  or  a  curved  probe  or  small  curette  may  be 
necessary  to  dislodge  it  An  angular  forcq>s  is  sometimes  conven- 
ient (Fig,  330).  In  other  cases,  the  obstruction  may  be  removed 
by  drawing  a  tampon  tlirough  the  nasal  cavity  from  behind,  as  recom- 
mended by  Saj'ous. 

If  the  body  is  lo<!gcd  in  the  posterior  nares,  it  is  usually  pushed 
backward  into  the  pharj-nx,  care  being  taken  that  it  does  not  drop 
down  into  the  lar}-i>x  or  esophagus. 

"In  the  case  of  infants,  a  small  body  may  be  removed  by  bloning 
forcibly  into  the  moulh."     (John  J.  Kyle.) 

PIi\RYNX  AND  ESOPHAGUS 

Many  diverse  objects  may  lodge  in  these  passageway*!  «.v^t>iw 
through  incReftu.il  ffForts  al  swaUowingotby  w»An«V!»>\-^'&.WW|»] 
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from  tbe  mouth.  False  teeth  are  often  loosened  and  carried  into  the 
pbaiynx  or  esophagus  during  sleep. 

Tbe  point  of  lodgment,  the  immediate  effect,  the  dangers,  and 
the  difficulty  of  removal,  depend  upon  the  size  and  shape  of  the 
object. 

The  phar>iigo-csophagcal  canal  is  narrowest  behind  the  Iar>Tix, 
opposite  the  cricoid  cartilage  and  the  sixth  cervical  vertebra;  at  this 
point  a  large  body  is  likely  to  lodge,  A  second  constriction  lies 
3%  inches  further  down,  behind  the  left  bronchus;  and  a  third 
where  the  esophagus  passes  through  tbe  diaphragm.  Larger 
bodies,  then,  are  liable  to  lodge  oppoiute  tlie  larynx.  Shaqj 
and  pointed  objects,  such  as  needles  and  ftshboncs,  may  anchor  at 
any  point  without  reference  to  the  caliber  of  the  conduit. 

Tbe  immediate  effects  of  the  lodgment  of  a  foreign  body  vary 
from  instant  asphyxia  to  merely  slight  difficidty  in  swallowing. 
I^ter  tliere  may  occur,  even  in  the  case  of  a  sUght  obstruction,  the 
dangerous  conditions  following  infection — ^erosion  of  the  walls, 
perforation  of  the  bronchi  or  lungs,  of  the  pericardium,  the  aorta,  or 
carotids — one  has  but  to  think  of  the  numerous  relations  of  the 
esophagus  in  the  neck  and  thorax  to  understand  bow  diverse  the 
consequences  of  such  spreading  infection  might  be  in  various  cases. 

\''cry  naturally,  the  deeper  down  the  object  lodges,  the  greater 
the  difficulty  in  locating  and  reaching  iL 

Treatment. — Asphyxia,  due  to  occlusion  of  the  lower  part  of  the 
phar^'nx  involving  the  lai^'nx,  demands  immediate  action.  The 
patient  b  livid,  gasping,  and  struggling.  Run  the  finger  into  the 
throat  over  the  epiglottis,  where  the  body  may  be  felt  and  hooked 
out.  If  you  fail  in  this,  do  not  waste  time  in  these  cases  of  extreme 
urgency,  trying  tcnistive  measures,  such  as  invention,  but  do  a 
ttackeeUmy,  or  laryngotomy  in  the  adult  (sec  page  500).  After  tbe 
operation,  the  foreign  body  may  be  expelled  spontaneously  in  the 
efforts  of  coughing  or  vomiting. 

In  the  less  urgent  cases,  the  first  indication  is  to  confirm  the  diag- 
nosis and  definitely  locate  the  object.  The  sensation  of  the  patient 
is  not  sufTicient  index  as  to  the  presence  and  situation  of  an  obslruc- 
tioD  in  the  gullet,  for  the  paui  may  be  due  to  a  wound  made  by  the 
/oreigtt  body  ia  passing. 
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t  Inspect  liie  moulli,  the  Taiices,  and  the  tonsils.  Palpate  the  region 
ot  the  glottis  and  behind  the  soft  palate.  Palpate  externally  along 
the  anterior  border  of  the  stcmomastoid,  pressing  deeply  to  reach  tlie 
esophagus,  moat  superlidal  on  the  left  side.  Even  if ,  as  a  result  o( 
this  palpation,  the  foreign  body  is  believed  to  be  located  in  the  neck, 
it  is  better  to  make  certain  by  pa.'u^ing  an  esophageal  sound. 
In  certain  instances,  the  X-ray  will  be  invalu- 
I  able,  though  not  always  to  be  relied  upon.  In 
I  the  hands  of  the  expert,  the  csophagoscope  has 
^^^roved  to  be  useful.  In  the  course  of  time  this 
^^mstrumcnt  will  probably  come  to  be  a  part  of 
every  doctor's  "arsenal."  It  not  only  makes 
eiact  diagnosis  possible,  but  enables  the  foreign 
body  to  be  removed  by  sight,  avoiding  thus  the 
injuries  to  the  esophagus  which  blind  efforts 
often  produce. 

The  presence  and  location  of  the  foreign 
bod>'  once  established,  extraction  is  indicated. 
Inversion  is  iUu.4ory  and  emesis  dangerous. 

If  the  body  is  in  the  pharynx,  it  may  be  sdicd 
with  curved  forceps,  or  dislodged  with  the  finger 
so  an  improvised  hook.  To  employ  the  forceps, 
reat  yourself  before  the  patteiit,  whose  mouth 
is  propped  wide  open.  When  the  object  is 
once  seized,  incline  the  patient's  head  forward 
aa  the  forceps  is  withdrawn.  If  you  lose  your 
hold,  rapidly  withdraw  the  forceps  and  remove 
the  mouth  gag  and  often  the  loosened  object  will  be  coughed  out. 

In  the  tttsc  of  an  infant,  place  the  patient  on  iia  back  with  the  head 
banging  over  the  edge  of  the  table,  t^ius  preventing  the  body  from 
dropping  into  tlic  hirjni.  (Ha\x  cwrj'lhing  ready  for  tracheotomy.) 
lo  extracting  a  body  from  the  esophagur,  the  greatest  caution  is 
necessary  to  prc^Tnl  laceration.  Rough  mani])uUiJao  only  aggra- 
vates the  tnuifuSar  spasm,  whidi  is  alwaj'S  present  tn  some  degree, 
and  which,  more  than  anything  dsc,  presents  the  body  safely  reach- 
ing Ibestomach  ;and  tliese  esophageal  muscles  arc  exceedingly  strong. 
The  esophageal  forceps  is  used  as  in  the  pharvTML. 


Fio.     MI.- 
bsir  probuig. 
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The  hoTse-hair  probang  (Fig.  351),  introduced  past  the  object 
opened  up  and  then  withdrawn,  often  succeeds  in  removing  mn  Im- 
planted needle  or  fish  bone. 


Pio.  tst. — C«lo  MUben. 

In  the  case  of  a  coin  or  lumilarly  shaped  object  n  "coin  ottcher" 
may  be  employed  (Fig.  351).  Introduce  the  left  indexfinger  as  a 
guide  and  pass  the  Instrument  along  its  posterior  wall  until  the  coin 
is  felt,  when  the  catcher  is  passed  on  beyond  it.  Now  tilt  the  handle 
forward  and  slowly  withdraw  the  instrument  until  assured  by  the 

sense  of  touch  that  the  coin  is  engaged. 
Coni[>letely  withdraw  the  instrument 
by  steady,  continuous,  vertical  trac- 
tion. When  the  pharyngeal  orifice  is 
reached,  it  is  necessary  lo  accelerate 
the  movement  to  achieve  the  final  ex- 
traction (Fig.  353). 

If,  in  the  course  of  llie  manipulation, 
the  foreign  body  is  dislodged  and  slips 
on  down  into  the  slomarh,  do  not  re- 
gard it  as  a  calamity,  unless  the  object 
is  very  poinlfd.     Indeed,  if  the  object 
is  deepl)'  located,  is  known  to  be  harm- 
less in  character,  and  extraction  seems 
impossible,  an  effort  should  be  made 
from  the  first  to  push  it  on  into  tlie 
stomach  with  the  esophageal  bougie. 
This   should   never  be  done,  if   the 
character  of  the  substance  is  unknown.     No  eSort  should  be  pro- 
longed and  above  all  else,  no  violence,  is  permissible.     Finally,  if 
extraction  fails  and  propulsion  into  the  stomach  is  out  of  the  ques- 
/ww,  rbert  is  only  one  thing  Irft  to  U  doT»c^-«n  wof /ragotowiy. 


lh«  (Kphiao*.    fl^ari.) 
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In  certain  cases  where  the  body  is  firmly  implanted,  or  when  it  is 
pointed  and  dangerous  to  move,  resort  must  be  made  to  the  operation 
at  once  (see  page  500). 

LARYNX  AND  TRACHEA' 

The  air  passage  is  frequently  involved,  an  accident  always  of  con- 
cern, often  sciioua,  and  sometimes  fatal. 

The  bodies  finding  their  way  into  the  Uirynx  and  Itachea  are  of 
great  variety,  fluid  and  solid,  animate  and  inanimate;  most  often 
aliments  perhaps,  and  after  these,  the  list  may  be  indefinitely  ex- 
tended. 

Children  arc  more  often  suScrcrs,  because  of  their  habit  of  putting 
objects  iulo  llicir  mouth.4  at  landoin.  Many  time^  particles  of  food 
"go  the  WTong  way,"  the  result  of  the  patient's  speaking  or  laughing 
during  the  act  of  swallowing:  the  epiglottis  Is  raided  inopporluncly, 
and  the  morsel  drops  into  the  larynx.  Small  bodies  are  inhaled  in 
ordinary-  breathing.  The  accident  sometimes  happens  during  sleep, 
through  the  dislodgment  of  false  teeth  or  something  held  in  the 
mouth;  it  may  follow  an  attack  of  vomiting,  or  it  may  occur  during 
some  operalioti  about  the  moutii;  conditions  such  as  anesthesia, 
which  diminish  the  reflex  irritability  or  motility  of  the  larynx,  favor 
it. 

The  point  of  lodgment  depends  chiefly  upon  the  size  and  shape  of 
tiic  object.  Pointed  objects,  such  as  pins  and  fishbones,  frequently 
stick  in  the  supraglottic  portion  of  the  larynx;  flat  bodies,  coins  and 
buttons,  usually  lodge  in  the  ventricles,  while  Mniul!  globular,  heavy 
bodies  descend  into  the  trachea  or  bronchus,  usually  the  right. 

The  symptoms  and  sequelic,  and  therefore  llie  dangers,  may  be 
grouped  under  two  heads,  obstructive  and  inflammatory. 

(a)  If  the  body  is  large  andlottgedlnthelarynx.ar^Jiyxiomaybe 
the  immedlitc  result  and  may  be  almost  immediately  fatal.  Even 
small  bodies  may  produce  fatid  asphyxia  through  reflex  spasm  of  the 
glottis,  though  usually  the  rcl!ex  spasm  subsides.  Reflexly,  also, 
coughing,  sometimes  violent,  is  induced,  and  this  may  be  the  case 
whether  Uic  body  lies  in  Uic  larynx,  trachea,  or  bronchus.    Some* 

■QuoUtlMS  lire  ftom  Voa  Beiigmiin. 
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times  die  body  may  lodge  betweeo  the  voca.1  cords,  thus  preventing 
thdr  closure  and  allowing  some  air  to  pass  so  tliat  life  may  be  sus- 
tained for  some  time. 

If  [he  liorly  is  lodged  in  the  ventricles,  there  may  not  be  so  much 
obstruction,  but  there  is  hoarseness  or  aphonia  and  cough. 

If  llie  body  descends  into  the  trachea,  there  may  he  no  indication 
of  obstrection,  but  there  is  much  reflex  irritation,  eviddiccd  by  pain 
and  cough.  If  the  body  is  light,  it  may  move  backward  and  forward 
in  the  trachea,  following  the  current  of  air. 

If  a  bronchus  is  obstructed,  a  whole  or  a  portion  of  the  lung  may 
collapse,  e\'idenced  by  altered  auscultatory  sounds. 

(b)  The  body  may  become  cnc>'6ted  if  not  removed,  or  inftamma- 
tion  may  ensue  with  the  most  diverse  sequencer,  depending  upon  the 
location  of  the  object:  edema  of  the  glottis,  diphtheritic  inflamma- 
tion, abscess  of  the  larynx,  phlegmon  of  the  neck,  hemorrhage  due  to 
erosion  of  the  Iutrc  vessels  or  even  of  the  heart,  tracheitis,  bronchitis, 
broifdiiectasis,  pneumonia,  gangrene  of  the  lung,  empyema,  purulent 
pericarditis,  roediastinitis,  or  phthi.<us. 

TreatmcHl. — Asphyxia  demands  immediate  acdon;  there  is  no  time 
for  examination  and  intiuiry.  Make  a  hurried  effort  to  remove  the 
body  by  passing  the  finger  into  the  larynx,  and  if  this  (ails,  withoui 
further  delay  do  a  tracheotomy  (see  page  493). 

In  the  less  urgent  cases,  one  may  be  more  deliberate,  endeavoring 
to  ascertain  the  character  of  the  object  and  to  locate  the  point  of 
lodgment.  The  history  of  the  case,  the  sj-mptoms  and  the  physical 
signs  derived  from  auscultation,  will  furnish  valuable  information. 

Various  procedures  are  recommcn<icd. 

"Inversion  and  \'iolcnt  shaking  of  the  body  do  not  enj<^  their 
fonncr  popularity.  Even  tlie  conservative  Wnst  considers  manipu- 
lation of  this  sort  dangerous  and  only  justifiable  after  tracheotomy." 

Still  it  does  not  seem  likely  that  it  can  result  in  harm  if  the  body 
is  known  to  be  small  so  that  it  may  readily  pass  between  the  vocal- 
cords. 

'"llic  simplest  way  is  to  follow  the  sugigcstion  of  Sanders,  and  let 

ilie  body  hang  over  the  edge  of  the  bed  and  rest  on  the  bands  during 

the  attack  of  coughing."     "Generally  speaking,  emetics  are  uorfr 

liable  and  tbeir  use  not  without  danger." 
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If  there  h  time,  the  laryngoscope  roay  be  of  f^eat  aid  in  diagnosis 
and  extraction,  employing  cocaiiie  in  tlic  ar!\iU  and  chloroform  in 
children. 

In  the  hands  of  (he  skilled,  the  broncho-j 
scope  often  furnishes  a  happy  solution  to' 
the  difficulty  (Fig.  354).    It  is  to  be  hoped  1 
that  tlie  technic  of  hronchoscopy,  »o\v     ; 
familiar  only  to  the  spccialists,  will  soon 
be   pc^ularizcd    with    the   profession   al 
large.      In  case*  less  urgent,   tlio  X-ray 
may  be  used  to  locate  the  sui>$tance. 

But  after  all,  traclieotomy  or  laryngot- 
omy  iii  the  chief  relbnce  of  the  practitioner 
left  to  bis  own  resources,  and  lie  must  be 
prepared  for  immediate  operation  while 
other  measures  are  tentatively  tried 
Lejars  urges  that  an  attendant  be  at  hand 
ready  for  instant  operation  as  long  as  the 
body  is  known  to  be  free  in  the  bronchus 
or  trachea. 

"It  makes  DO  difference  what  one's 
views  arc  rc^rding  tracheotomy  in  gen- 
eral; the  fact  remains  that  no  physician 
will  deny  the  necessity  of  this  step  when 
the  danger  of  suffocation  is  great." 

"The  author  has  become  convinced  that 
the  danger  o(  tracheotomy  nowada>'s  is 
insignilicant  compared  with  that  of  a 
foreign  body  in  liie  air  passages  and  does 
not  hesitate,  even  when  the  body  Is  situ- 
ated in  the  lar>'nx,  to  remove  the  oBcnding 
material  tfirougb  an  incision  should  extrac- 
tion per  vUts  natuieaiii  be  impossible." 

"Tracheotomy  is  positively  indicated 
when  the  foreign  body  is  movable  in  the 
tradiea." 

In  any  case  after  the  urgent  symptoms  W>ie%Q\»C\\<A,^'^«i^ 
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interference  Is  the  special  (orm  of  treatment  most  rational  and 
form  of  operation  dqiends  upon  the  situation."  "If  the  extraction 
means  laceration,  it  is  Justifiable  to  split  the  tnrynx  itself  or  a  sub- 
hyoid phatyngotomy  may  be  indicated." 

"The  expectant  treatment,  to  which  so  many  patients  formerly 
fell  victim,  is  to  be  condemned.  This  method  is  only  justifiable  in  a 
small  number  of  cases,  in  which  Ihe  body  has  fallen  far  down  into  the 
bronchus  where  it  cannot  be  reached. 

"The  death  rate  shown  by  statistics  shoulil  not  decide  the  question 
of  operation:  the  clinical  picture  of  the  particular  case  and  the  unfor- 
tunate cases  should  guide  the  surgeon.  Those  that  died  after  the 
operation  did  not  do  so  because  ihey  were  operated  upon,  but  because 
they  were  operated  upon  too  late.  In  an  individual  case  the  doctor 
can  never  count  upon  spontaneous  expulijjoii.  Every  hour  the  of- 
fending material  remains  in  sUu  lessens  tlic  chances  more  and  more, 
while  operation  furnishes  conditions  most  favorable  for  its  removal. 
Opening  the  air  passages,  then,  is  the  most  rational  procedure  except 
tor  the  cases  in  which  cndolaryogeal  methods  can  be  used." 
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The  objects  which  have  been  removed  from  the  rectnm  atone  time 
or  another,  cover  a  wide  range— botllcs,  pieces  of  wood,  etc.,  pushed 
in  to  stop  a  diarrhea,  to  satisfy  a  perverted  sexual  impulse,  or  by  the 
insane. 

It  is  scarcely  necessary  to  indicate  all  the  instruments  and  artilices 
which  have  been  employed  in  their  extraction,  but  it  is  helpful,  as 
Lcj'ars  points  out,  to  formulate  certain  general  rules  of  procedure. 

The  necessity  of  these  formula;  cannot  be  doubted  when  one  con- 
siders the  difficulties  of  extraction,  often  considerable,  and  the  fre- 
quency with  which  the  rectum  is  lacerated  by  misguided  cJIort. 

Often  the  patient  doe^s  not  admit  the  nature  of  his  iliHiculty,  con- 
sulting the  doctor  on  some  other  pretext,  such  as  constipation  or 
Wiae  rectal  trouble  quite  different  from  the  real  condition.  In  the 
case  of  obscure  trouble  in  the  natural  orifices,  the  doctor  should  be  on 
hb  guard.  If  the  nature  of  the  complaint  is  admitted,  proceed  to  a 
metbodicaJ  examinalion  and  endeavor  to  %z\~  vout  liearings. 
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r  Introduce  a  fioger,  which  has  been  well  oiled,  into  the  rectum. 
Sometimes  you  will  find  the  object  just  within  the  orifice,  of  such 
sixe  and  shape  thai  it  can  be  readily  extracted  with  the  finger  or  with 
a  forceps  without  further  trouble,  but  you  cannot  count  too  much  on 
that. 

n  the  examination  shows  it  to  be  lodged  high  up  in  the  concavity 
of  the  sacrum,  impacted  and  perhaps  completely  filling  the  rectum, 
make  no  effort  at  exlraclion,  but  prepare  for  a  formal  operation. 


no-  1SI-— PonlHn  bcHlr  in  lb*   nctum.     k.  Bolt)!;  c  C00C71I.     U^oriJ 

Under  a  general  anesUielic,  put  the  patient  in  the  lithotomy  posi- 
tion with  the  tliighs  well  flesed,  the  hips  elevated,  and  the  anal  re- 
pon  in  a  goo<l  light.  DilaU  the  anus  with  the  fitigcrs  a-t  completely 
as  possible  and  then  dctcrmmc  the  exact  "presentation"  of  the  body, 
lalitxluce  a  Sim^'  speculum,  passing  it,  under  the  guidance  of  the 
finger,  beyond  the  coccyx,  and  then  retract  as  widely  as  possthle. 
This  is  easily  done  tn  the  young,  but  may  be  dif&cult  in  the  adult. 

When  Uie  coccyx  is  thus  sprung  hack,  the  body  must  be  seised  and 
traction  made  in  the  axis  of  the  outlet  U  thtVioAv  \*\t>^^V'k^"*-*-'^'^^^ 
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example)  and  firmly  fixed  (Fig.  355).  Tlie  fingers  or  forceps  may  be 
used.  If  you  are  dealing  with  glass,  the  blades  of  the  forceps  must 
be  covered  with  rubber  lo  prevent  slipping.  If  the  ends  of  Ibe  for- 
eign body  arc  pointed,  and  imbedded  in  the  rcclalwallsothst traction 
is  dangerous,  great  cure  must  be  exercised.  In  some  coses  morceUa- 
tion  will  be  possible. 

If  Ihe  coccyx  cannot  be  retracted  and  serves  as  the  direct  impedi- 
ment, it  will  have  to  be  resected.  If  the  body  has  found  its  way  up 
mto  the  left  iliac  region  into  the  sigmoid,  it  may  possibly  be  worked 
n  iiito  the  rectum  by  external  innnipulation.  Finally,  in  such  a 
^ise.  laparotomy  and  opening  the  bowel  may  be  the  only  means  of 
relief. 

Combs,  of  Indianapolis,  reports  a  ca^c  which  illustrates  the  prin- 
ciples of  treatment  involved  (J.  A.  M.  A.,  Oct.  aj,  1909), 

After  a  drinking  bout  and  a  drunken  sleep  in  the  woods,  the  patient 
awoke  with  a  pain  in  his  rectum  and  found  it  impossible  to  empty  his 
bowel.  He  applied  to  a  physician  who  discovered  a  beer  glass  in  the 
rectum,  inserted  there  during  the  victim's  drunken  stupor  by  brutal 
comrades.  An  attempt  was  made  to  remove  the  gla&s  without  pre- 
liminary divulsion  of  the  sphincter.  During  traction  with  forceps 
the  glass  was  broken  and  the  attempt  failed. 

Some  hours  later  he  was  seen  at  tlie  hospital  by  Combe  who  found 
the  small  end  of  the  glass  resting  on  the  promontory,  and  the  large 
end  imbedded  in  the  hollow  of  the  sacrum  (Fig.  355),  its  broken 
edges  buried  in  the  soft  tissues.  liy  reason  of  the  edema  and  swelling, 
divulsion  was  insufficient  for  removal,  and  consequently  the  con- 
tracted muscles  were  divided  in  the  middle  line  posteriorly,  when  the 
glass,  which  was  four  inches  long  and  seven  indies  in  circumference 
at  its  large  end,  was  readily  removed.  On  account  of  the  swelling 
and  evident  infection,  tlie  incision  was  left  to  heal  by  granulation,  and 
on  disdtarge  from  the  hospital  the  patient  bad  a  perfect  control  of 
the  sphincter.  Combs  remarks  that  the  shape,  siie,  and  nature  of 
the  foreign  body,  the  edema  and  swelling,  and  the  degree  of  trauma- 
tism will  be  Ihe  guiding  indications  for  the  course  to  pursue.  It 
would  certainly  seem  a  rare  instance  in  which  amputation  of  the 
coccyx  would  be  required.  Adequate  division  of  the  muades  poste- 
mr/y  with  quick  removal  is  advised  \n  \wy  ol  vwVitt?,"iii«Soct9  at  re- 
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moval  t^  Uaction,  especially  of  an  object  with  cutting  edges  fiom 
which  fatal  wounds  may  result. 

THE  URETHRA 

A  piece  of  souad  may  ^c  broken  oS  in  the  urethra.  Boys  or  tlie 
insane  may  lose  various  objects  in  the  urethra,  slate  pencils,  pipe 
stems,  pieces  of  watch  chain,  etc. 

As  a  rule,  the  accident  is  not  immediately  disastrous,  for  generally 
the  impediment  to  urination  b  not  complete.  Tlie  object  should 
be  removed  as  soon  as  possible  and  with  as  Ultlc  irritation  to  the 
urethra  as  possible. 
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It  b  necessary  merely  to  enumerate  some  of  the  methods  employed 
suoceaifuUy  in  various  coses,  and  each  case  must  be  treated  on  its 
own  merits.  Often  the  body  may  be  easily  reached  and  extracted 
with  force])s  (Fig.  356).  In  ccrUiin  instance*,  it  may  be  gradually 
worked  forward  by  external  pressure;  or  in  urination  the  meatus  may 
be  pinched  up  and  when  the  urettira  is  ballooned  out  by  the  pressure 
of  the  urine,  sudden  release  may  result  in  the  body  being  washed  out. 
In  case  the  body  is  in  the  deeper  part  of  the  urethra,  and  con- 
siderable manipulation  is  necessary,  pressure  should  be  applied  over 
tlie  uretlira  on  the  bladder  side  of  the  foreign  body,  to  prevent  its 
being  pushed  deeper.  A  piece  of  hdlow  sound  or  csthct£t  tttvj  ■•««>*■ 
times  be  removed  by  passing  a  smaller  somi^4  Io-ktv  VrXo  \>a  \\wm»i\ 
■       J' 
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or  the  urelliral  speculum  or  a  larger  hollow  sound  may  be  passed 
down  to,  and  over  the  body,  which  permiLs  its  more  ready  seinure  by 
a  forceps  passed  through  the  speculum. 

Dayat  shaped  a  lead  sheet  into  the  form  of  a  hollow  sound  and, 
passing  It  beyond  the  object  in  the  urethra,  closed  its  lower  end  by 
pressure  over  the  urethra  and  in  removing  the  lead  catheter  the 
foreign  body  came  out  with  it. 


Pic  JSI.— Ennotlns  ■  pin  Intm  th« 
srvlkra  by  "venloo."  Prulrmlinc  Iha 
polM  thtouBh  th«  *lcin.     iSrt€M,y 


tU  ditMtlOD  rtrifHd  *Dd  tiMd  brought 
cut  Uiraniih  Ihe  mnttH.     tHrytmlA 


In  another  case,  a  stick  forced  into  the  urethra  could  not  be  with- 
drawn on  account  of  a  hook  on  iu  lower  end,  but  after  being  split  into 
many  pieces,  its  extraction  was  accomplished  piecemeal. 

In  the  case  of  a  pin  lost  in  the  urethra  head  downward,  its  point 
may  be  driven  through  the  skin  and  "  version  "  accomplished  ami  the 
head  brought  out  through  the  meatus  (I'igs.  557,  358). 

In  other  cases  it  may  be  necessary  to  do  an  external  urclhrolomy, 

ami  /inaity  tlic  object  may  have  to  be  pushed  into  Uie  bladder  and 

rvtnovtd  by  suprapubic  cystotomy. 
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Ha22ard  describes  a  case  in  which  a  hat  pin  was  lodgetl  in  the  ure< 
ihra,  its  head  too  high  to  manipulate.    He  beat  the  penis  at  a  right 
angle  to  the  direction  of  the  pin  and  thus  lliruiit  its  point  through  the 
skin,  which  enabled  him  to  practise  version  0-  A.  M.  A.,  May  3^ 
1909). 

Hyde,  of  Kansas  City,  reports  a  shawl  pin  slipped,  head  first,  down 
the  urethra  and  into  the  bladder.  The  point  could  he  (elt  at  the 
penoscrotal  angle.  An  incision  was  made  down  to  the  urethra,  the 
point  was  forced  through  the  urethral  wall  into  the  incision,  and  the 
pin  drawn  out  till  the  head  reached  the  urethral  floor;  it  was  then  re- 
versed and  delivered  through  the  meatus  without  opening  the  urethra. 
The  wound  was  dosed  by  three  deeply  placed  silkworm-gut  sutures 
with  prompt  repair  (J.  A.  M.  A.,  March  13,  1909). 

Cliarlton  of  Indianapolis  operated  on  a  case  at  the  City  Hospital 
in  which  the  patient,  a  man  of  hfty  had  lost  the  bony  portion  of  a 
dog's  penis  in  his  urethra,  liaving  inserted  it  as  was  his  custom  to  re- 
lieve an  itching.  Painful  micturition  was  bis  chief  symptom.  The 
bone  was  located  in  the  bladder,  a  cystotomy  performed,  tlie  foreign 
body  removed,  with  complete  recover)'. 


CHAPTER  XXII 
BURNS,  SCALDS,  AND  FROSTBrra 

From  ihe  point  of  view  of  prognosis  and  treatment,  bums  are  of 
three  degrees: 

(i)  Transient  application  of  beat,  somctliing  below  tbe  boiling- 
points,  produces  hyperemia. 

(s)  A  greater  degree  of  heat  or  a  longer  application  produces  a 
more  definite  vaso-motor  paralysis  and  there  is  exudation,  particularly 
into  the  Malpigbian  layer,  and  the  epidermis  is  lifted  up  in  the  form 
of  blisters. 

(3)  The  albumen  of  the  tissues  and  fluids  is  coagulated.  This 
ntcrobiosii  may  be  superficial  or  it  may  involve  the  deep  struclurcs 
as  wdL 

Symptoms. — Even  in  slight  burns,  pain  is  always  a  prominent 
symptom.  In  the  severer  burns,  shoci  is  always  present  In  some 
degree,  and  as  the  sboclc  disappears,  reaction  comes  on,  with  rise  of 
temperature,  and  tlie  symptoms  resolve  themselves  into  some  form 
of  internal  congestion,  or  systemic  intoxication,  characterized  by 
hemoglobinuria  or  albuminuria,  vomiting,  or  bloody  diairhea.  After 
a  few  days  the  symptoms  may  be  those  of  septic  infection. 

II1C  cause  of  death  from  bums  falls  into  four  groups; 

(a)  Shock.  This  may  be  rapidly  fatal,  sometimes  as  late  as  twenty- 
four  hours.  Death  may  be  due  to  cardiac  paralysis,  the  result  of 
over-heating  of  the  blood. 

(b)  Toxemia.  The  to.x-albumens  resulting  from  the  chemical 
changes  in  the  tissues  find  their  way  into  the  circulation  and  over- 
whelm the  heart  and  kidneys,  usually  within  the  first  two  or  three 
days.  It  has  been  demonstrated  that  these  toxic  substances  are 
hemolytic  and  cytotoxic  for  the  parenchyma  oelU  and  arc  eliminated 
from  the  body  by  the  kidneys  and  intestinal  tract. 

(c)  Internal  congalion  and  inflammation,  Involving  the 
thoracic,  or  abdominal  stnicturca. 
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(d)  Septic  inJatioH  or  Us  sequela.  This  may  be  fatal  after  the  first 
lew  days  or  only  after  a  prolonged  struggle. 

VcKtoTs  Determining  the  Prognoiis. — (a)  Area  and  depth  of  bum. 
f    (b)  Age  and  general  condition  of  patient. 

(c)  Region. 

(d)  Degree  of  infection. 

The  mica  (or  determining  the  prognosis  can  be  formulated  only  in 
general  way  with  reference  to  these  various  factors,  and  yet  keep* 

ing  them  in  mind,  a  quite  definite  forecast  may  often  be  made  id  a 
given  case. 

(a)  It  is  the  area  rather  than  the  depth  of  the  burn  which  deter- 
mines the  danger.  An  extensive  superficial  burn  Is  more  dangerous 
than  a  limited  but  deep  one.  It  appears  that  under  the  effect  of  heat 
muscular  tissue  generates  a  poison  much  less  toxic  than  that  from 
the  skin.  Mere  reddening  of  two-tIiird!(  of  the  cutaneous  surface 
will  almost  inevitably  result  in  death,  while  destruction  of  one-third 
of  the  sliin  will  probably  produce  the  same  result,  yet  most  burns  of 
the  first  and  second  class  commonly  met  in  practice  will  recover. 

(b)  The  age  and  general  condition  involve  the  question  of  the 
ability  to  rally  from  shock  and  to  resist  infection.  By  reason  of  their 
lack  of  resistance  to  these  forces,  the  young  or  the  aged  may  succumb 
to  even  slight  bums  of  the  third  degree. 

(c)  Burns  over  the  head  are  dangerous  for  the  reason  that  mcntn* 
gitis  may  develop,  and  similarly  burns  of  the  thorax  and  abdomen  are 
likely  to  result  in  lesions  of  their  contained  viscera.  Bums  about  the 
face  are  often  accompanie<l  by  corTe!t]>onding  injury  to  the  air  pas- 
sages by  inhalation  of  smoke  or  flames. 

(d)  The  most  important  factor,  however,  in  lh«  process  of  severe 
bunu  is  infection.  Such  injuries,  in  fact,  arc  infected  wounds,  The 
coapilated  albumens  of  the  destroyed  tissues  are  not  favorable  soil 
for  the  dcii'clopment  of  the  bacteria,  but  around  the  circumference  of 
Uie  burn  are  tisaues  of  lowered  vitnlity  which  are  not  only  unable  to 
resist  the  eocrooching  germ,  but,  more  than  that,  actually  nourish  it. 

The  serous  exudates  of  superficial  bums  are  likewise  culture 
media,  so  that  in  severe  bums  as  wdl  as  in  other  wounds  it  may  be 
■aid  tltal  the  patient's  fate  lies  in  the  first  dressint^. 

Treatment.— Slight  bums  of  the  ftnV  icpec  \w\v&tt  ij,^^\rk*m»-» 
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[which  may  be  furnished  by  vaseline;  by  gause  eaturatoc]  in  boracic 
acid  solution;  l)y  carron  oil;  by  dusting  powders  of  various  kindft, 
boracic  acid,  dcrmatol,  bicarbonalf  of  soda,  flour. 

In  scvrre  burns  the  indications  arc  to  combat  the  shock,  to  relieve 
the  pain,  and  to  prevent  infccllon.  In  the  matter  of  the  local  treat- 
ment of  these  conditions,  the  final  word  has  not  yet  been  spoken. 
The  most  divergent  opinions  appear  in  current  literature,  and  of  theeie 
various  lines  of  treatment  perhaps  none  are  wholly  bad,  certainly 
few  arc  altogether  good. 

Begin,  then,  by  combating  i(hock  and  relieving  pain.  These  two 
conditions  are  usually  relieved  at  once  by  frequent  but  small  hypo- 
dermic doses  of  morphine,  supplemented  by  subcutaneous  or  venous 
injections  of  salt  solutions.  If  parts  beneath  the  clothing  are  in- 
volved, use  th^  greatest  care  in  removing  so  that  tiic  skin  will  not  be 
removed  with  it. 

To  cut  the  clotliing  is  .<>afer  than  to  attempt  to  undress  the  patient. 
Always  remember  that  contact  with  the  clothing  may  be  the  chief 
source  of  infection. 

Now,  what  will  one  do  to  prevent  infection?  This  is  the  chief 
problem. 

If  the  burn  Is  of  large  extent  and  depth  as  well  and  has  been  in 
contact  manifestly  with  sources  of  infection,  there  is  but  one  thing 
to  do  if  Uie  aseptic  method  is  to  be  employed.  Anesthtiize  the 
patient  after  the  shock  has  passed  and  proceed  lo  stefUite  the  parts. 
Scrub  the  unitijuced  skin  around  the  wound  witli  soap  and  water  and 
then  alcohol  and  bichloride.  Next  proceed  to  irrigate  the  burned 
area  with  normal  salt  solution,  in  the  meantime  carefully  rubbing 
with  sterile  gauze,  to  the  end  that  every  bit  of  foreign  matter  may 
be  removed.  In  those  jiarts  that  are  merely  blistered,  the  blebs 
are  to  be  punctured  and  the  scrum  washed  away.  It  may  be  advis- 
able, even,  for  the  sake  of  thorough  disinfection,  to  make  no  etTort 
to  spare  the  cuticle  of  the  blisters  in  rubbing  with  the  sterile  gauze. 

Not  hurriedly,  hut  {Kitiently  complete  this  cWnsii^.  It  will  prob- 
ably require  from  one-half  to  tlircc-quartcrs  of  an  hour,  but  il  is 
time  well  spent.     You  have  now  to  deal  with  an  aseptic  wouivd. 

Next  cover  the  area  with  plain  stcriliiied  or  bomted  gauM  and 
over  this  apply  absorbent  cotton  and  bandage  ^iwi^'s. 


OINTMENT  or  KECLUS 


If  much  cuticle  h&s,  been  removed,  spread  sterile  vaseline  on  before 
thu  gauze  IB  applied.     A  splint  is  oflcn  used  lo  prcvenl  deformity. 

Sucli  th(>rou{{h  (liitinfei-lion  under  anesthesia  may  not  be  practical, 
perhaps  in  many  cases  it  is  unnecessary  and  the  attempt  at  asepsis, 
if  unsuccessful,  may  di>  more  harm  than  kouiI.  On  the  whole  the 
profession  seems  to  prefer  the  antiseptic  method. 

Begin  by  deanshig  the  iikin  near  the  burn.  Irrt|;ale  the  injured 
surface  with  normal  salt  solution,  prickini;  the  blisters,  but  not  re- 
moving the  skin.  In  bums  of  the  third  degree  the  tLisuc  debris  may 
be  trimmed  away.  Deal  with  burns  already  septic  and  sloughing, 
primarily,  as  infected  wounds,  then  apply  one  of  a  variety  of  dre^&- 
ings  which  should  be  amiseptic,  analRfsic  and  krralogtnU:  also  easy 
and  [lainless  to  change;  readily  procurable,  and  cheap.  lis  germi- 
cidal activity  should  not  affect  the  fixed  tissue  cells,  while  its  anal- 
gesic properties  should  rank  high  since  pain  is  a  distressing  feature 
of  burn  injuries.  The  keratogenic  function  is  extremely  important 
since  rapid  skin  formation  is  the  best  prophylaxis  against  ugly 
cicatrices  and  deforming  contract ures.  .■V  few  remedies  pos,seising, 
in  some  degree,  these  properties  are: 

Picrk  Acid.—VvA  i  to  i  \kt  cent.  Milulion  to  saturate  the  gauze 
dressing,  which  is  then  covered  with  absorbent  cotton  ami  band- 
aged. The  dressing  after  three  or  four  days  is  loosened  by  saturating 
with  Ihe  same  solution.  Picric  acid  stains  are  removed  by  an  alka- 
line sulphide  followed  hy  soap  and  water  or  by  a  magnesium  and 
water  paste. 

Arislol  mixed  with  sterile  vaseline  or  ointment  of  oxide  of  nine 
(8  or  lo  grains  lo  the  ounce)  and  spread  on  the  gauze,  is  very  useful. 

OinlmrnI  Rectus,  sold  by  the  I'itman-Muore  Co.,  of  Indianapolis, 
has  given  excellent  results.  The  formula  originated  by  Prof,  Rectus, 
of  Paris,  and  modilied  by  ihe  author  is  as  follows:  Hydrarg.  chlor. 
corros.,  I  part;  add  carbolic,  aristol,  each  30  parts;  acid  boric,  salol, 
each  90  parts;  anlip>Tine  150;  lanolin  (or  petrolatum)  600,  In  a 
■narked  degree  it  is  anti.-iejitic,  analgesic  and  kcratogenic,  and  in 
burns  of  the  third  degree  it  is  also  hemostatic. 

Canon  oil,  while  useful  in  the  emergency  to  relieve  the  pain  of 
second  degree  burns,  promotes  infection  unless  the  oil  is  v'^'^'^^'^^'M 
sterili7.ed. 
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Pariffin  anJ  Amher  oH  ("Ambriiie")  is  a  propfiel&ry  remedy  witK 
a  secret  formula  by  I>c  Sandford,  a  French  surgeon.  It  is  sprayed 
on  the  burned  surface  or  applied  with  a  camel's  luur  brush  while  in  a. 
warm  and  liquid  slate  and  hardens  as  it  cools  on  the  wound.  It 
seems  to  be  an  advance  In  the  treatment  of  bums — suppuration  i» 
controlled,  pain  is  relieved  and  repair  promoted  by  tt. 

Pariiffin  No.  j  by  Colonel  Hull,  of  the  British  Army,  who  claims 
that  it  is  even  more  cfScacious  tJian  "Ambrinc."  The  secret  o( 
the  ambrine  he  believes  to  be  in  the  method  of  superheating  the  hard 
paraiEn.  Paraffin  No.  7,  as  Hull  calls  it,  is  prepared  thus:  Hard 
paraOin  (67  per  ccnl.)  is  subjected  to  t3o''C.  by  superliealed  steam; 
to  thb  b  added  melted  soft  paraffin  (95  per  cent.)  and  olive  oil  $ 
per  cent.;  resorcin  dissolved  in  alcohol  (i  per  cent.)  is  next  added; 
finally  01.  £ucalypluj»  (i  per  cent.).  Tlie  wound,  cleansed  with  sterile 
water  and  normal  salt,  is  sprayed  or  painted  with  the  mixture  cooled 
to  the  point  when  a  stum  of  hardening  form^  (about  $$"€.).  0\'cr 
this  coatiiif!  a  tliin  layer  of  absorbent  cotton  is  applied  and  over  this 
another  coat  of  iiaraHin  eomp.  Anotlier  layer  of  cotton  and  bandage 
completes  the  dressing  which  is  renewed  daily  at  first.  The  pain  is 
relieved  by  the  im[>crA'iousness  oE  the  covering  and  by  the  immobili- 
zation. The  eucalyptus  and  resordn  are  mildly  antiseptic,  and, 
finally,  rci>air  is  promoted  by  the  heat  which  increases  the  flow  of 
lymph,  while  the  paraJTin  furni>heii,  ])erhapii,  a  suitable  nidus  for 
the  growth  of  the  skin  celts.  A  remedy  which  secures  the  repair  of 
burns  of  ihc  flexor  vurfaces  of  the  e.itremilies  without  contractures, 
and  of  the  face  without  scarring  certainly  deserves  the  highest  Con- 
sideration.    (British  Med.  Jour.,  Jan.  tj,  i9>7.) 
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BXJRNS  OF  THE  MOUTH 


Burns  of  the  mouth  and  air  passages  are  not  infrequent.  These 
may  be  the  result  of  taking  hot  substances  into  the  mouth  or  the 
inhalation  of  hot  gases  in  explosions.  Pain  and  difficulty  in  swallow- 
ing are  the  most  frequent  symptoms.  In  addition  there  may  be 
edema  of  the  glottis  or  finally  acute  bronchitis  may  develop.  Cold 
water  and  bits  of  icc  give  the  most  relief.  The  edema  of  the  glottis 
may  require  tracheotomy.  The  various  forms  of  inflammation,  such 
as  bronchitis  or  pneumonia,  must  be  tteaVei  (>x\  %«^%t%l  principles. 
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ELKCTRICAL  BURNS  XSD   SHOCKS 


Electrical  bums  arc  paiDiul  out  of  all  proportion  to  the  size  of  the 
lesion  and  require  two  or  three  times  as  long  as  the  ordinary  burn  for 
repair. 

.  Begin  the  treatment  with  hy]>odcrmicii  of  morphia  and  str>-chnia 
(1/30).  Cleanse  the  wound  by  the  ordinary  surgical  methods  and 
dress  with  sterile  gauze,  cotton,  and  bandage. 

The  resuscitation  of  persons  shocked  by  ele^irifity  is  neccsatatcd 
much  more  often  than  formeriy  by  reason  of  the  wides])read  use  of 
the  electric  current.  SpitiJca  has  lately  outlined  the  course  to  pursue 
in  the  treatment  of  such  cases.  He  remarks,  in  the  first  place,  that 
one  cannot  safely  predict  exactly  what  will  happen  in  any  case  of 
shock  by  electricity,  for  many  factors  modify  the  action  of  the  cur- 
rent: its  nature,  tension,  intensity;  the  resistance  and  susceptibility 
of  the  individual;  the  duration,  location,  and  area  of  contact. 
Broadly  stated,  the  effect  is  the  more  severe,  the  greater  the  voltage, 
the  greater  the  amperage,  the  longer  the  period  of  contact,  the  greater 
the  area  of  contact,  and  the  longer  the  path  of  the  current  through 
the  body. 

Death  by  electrical  contact  would  appear  to  be  due  to  heart  paraly- 
sis or  to  asphyxia,  or  a  combination  of  both.  In  certain  cases  there 
is  no  paralysis  of  the  heart,  but  oidy  respiratory  failure. 

The  symptoms  of  electrical  shock  in  cases  which  are  not  immedi- 
ately  fatal,  vary  greatly  in  form  and  degree. 

I.  LiKiU  tigns: 

(a)  Bumi  and  superficial  necroses, 

(b)  Puncture  and  rupture  of  tissues. 

(c)  Hemorrhages. 

(d)  Edema  and  cr)-thcmas. 

II.  Getmai  ffffcts: 

(a)  Loss  of  consciousne:fs. 

(b)  Paralysis  and  spasms  of  muscles. 

(c)  Disturbances  of  respiration  and  circulation 

(d)  High  temperature. 
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Later  there  nmy  develop  disturbances  of  the  bowels,  kidneys', 
special  sense  organs,  the  ccDtral  and  peripheral  nervous  system. 

The  prognosis  is  good  only  in  cases  where  there  is  some  heart 
action  and  respiration  and  where  treatment  can  be  promptly  applied. 

Trealmnti.—ii  the  stricken  man  is  not  out  of  the  circuit,  some  cau- 
tion must  t>e  exercised  in  accomplishing  his  relief.  The  rescuer 
should  have  on  rubber  gloves  or  have  his  hands  wrapped  in  thick 
dry,  woolen  material,  to  avoid  shock  from  handling  the  victim.  He 
may  be  freed  by  pulling  at  his  clothing  or  using  sticks  of  wood.  If 
it  is  necessary  to  cut  a  wire,  the  nippers  must  have  insulated  handles 
and  the  eyes  should  be  protected  from  the  blinding  flash. 

Once  freed,  the  patient  should  be  laid  with  knul  elevaUd  and  arli- 
^dal  respiration  at  once  begun.  This  is  more  effectively  done  by 
compressing  the  chest  with  the  hands  applied  flat  against  the  sides 
ol  the  lower  part  of  the  thorax.  The  tongue  must  be  drawn  forward 
so  as  not  to  obstruct  the  larynx.  Massage  over  the  heart  and 
faiadtsm  help  to  stimulate  its  action.  Arterial  infusion  of  adrenalin 
has  been  proven  by  Crile  and  Dolly  to  have  a  direct  effect. 

Other  metliods  which  ha\'e  been  suggested  are  lumbar  puncture, 
venesection,  and  the  high-lcnsion  shock  of  short  duration  (Jour. 
Med.  Soc.  New  Jersey,  Jan.,  1909). 


^ 


FREEZING 


4 


The  effects  of  very  low  temperature  on  the  tissues  are  practically 
the  same  as  those  of  heat.  The  ultimate  effect  is  death  ol  the  tissues 
or  gangrene. 

The  treatment  of  patients  overcome  by  cold  must  be  circumspect. 
The  main  point  is  to  go  slow  in  warming  the  parts.  The  patient 
should  never  be  brought  directly  from  outdoors  into  a  warm  room. 
Sonnenburg  advises  that  a  cold  bath,  the  temperature  of  the  cold 
room,  be  used,  and  the  temperature  gradually  raised  until  in  two 
or  three  hours  it  reaches  80°  F.  Where  life  seems  extinct,  artificial 
respiration  should  be  practised,  and  sometimes  the  ciroitation  may 
thus  be  re-established.  Subsequently  hot  rectal  cncmata  of  whiskey 
or  coffee  may  be  employed.  The  limbs  and  otlier  frozen  f>arts 
sAou/d  b^ouated  with  mobt  com^tctMs  (or  the  first  forty-eight 
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hours  and  then  dusted  with  boracic  acid  and  encased  in  a  thin  layer 
of  wool. 

If  the  trouble  is  only  local — a  frozen  ear  or  foot — begin  by  rubbing 
the  part  with  snow  or  ice  and  then  with  cold  water  and  finally  apply 
cold  compresses,  gradually  raising  their  temperature  until  the  circu- 
lation is  restored.  Subsequently  cooling  lotions  may  be  employed 
to  allay  the  inflammation. 

The  frostbite  of  the  feet  so  common  in  the  trench  fighting  of  the 
Euro[>ean  war,  resulting  often  in  gangrene  is  not  due  so  much  to 
the  cold  as  to  interference  with  the  circulation,  the  result  of  wearing 
soggy  socks  and  shoes  unchanged,  perhaps,  for  days. 


PART  II 

CHAPTER  I 
TRACHEOTOMY,    LARYNGOTOMY,   ESOPHAGOTOMY 

Tracheotomy  is  often  performed  in  general  practice  as  an  opera- 
tion ot  the  greatest  urgency,  and  one  should  be  prepared  to  do  it 
anywhere,  at  any  lime,  and,  U  necessarj-,  with  a  pcn-knifc.  Yet  it  is 
not  so  simple  a  procedure  as  one  might  infer.  To  do  it  properly  and 
quickly,  requires  coolness,  knowledge,  and 
mclliod.  It  is  the  measure  of  relief  indicated 
in  every  case  of  laryngeal  asphyxia,  whether 
due  to  spasm  of  the  larynit,  edema  following 
burns,  injuries,  or  disease  such  as  diphtheria 
or  cancer;  or  to  the  presence  of  foreign  bodUi. 
In  the  case  of  diphtheria,  intubation  is  always 
preferable  to  tracheotomy,  but  the  noecssary 
appliances  may  be  lacking.  The  essentiiRl 
equipment  for  tracheotomy  is  a  sharp  pointed 
scalpel  and  a  tracheotomy  tube,  and  to  these  ^lo-  sis-— Tncbfotantr 
as  mere  conveniences,  may  be  added  scissors,  '"   ■ 

artery  and  dissecting  forceps,  tenacula,  mouth-gag,  and  tongue 
forceps. 

The  tracheotomy  tube  (Fig.  359)  sliould  be  of  simple  construction, 
easy  to  introduce,  and  as  large  as  the  diameter  of  the  trachea  will 
admit.  Treves  furnishes  the  following  table  relative  to  the  age  of 
the  patient  and  the  diameter  of  the  tube: 


A  ox 

DrAUETER  or  Tu:  tvm 

UodcT  iS  moolbs. 

411U1V. 

iMlfl  lytvn. 

S  mm 

a  (0  4year*> 

6  aim. 

4  to  S  yean, 

8  nun. 

8  to  11  yean, 

10  DUD. 

11  to  15  yt»>n. 

It  mm. 

Adults, 

\\  \a  \%  mm 

V>i 
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Every  practitioner  should  have  tubes  of  various  Air.es  in  his  "  arse- 
nal;" Senn  recommend*  Trou&seau's,  while  Lcjars  prefers  those  of 
Krishaber,  because  less  liicely  to  becomi;  occlu<led. 

Aneslkesia  is  often  uoncccssar)',  owing  to  the  condition  of  the  pa- 
tient. Otherwise  a  few  whiffs  of  chloroform  should  suffice.  It  need 
scarcely  be  said  that  under  these  circumstances,  free  use  of 
anesthetic  will  only  hasten  the  fatality. 

llie  preparation  of  the  field  can  be  hastily  but  sufficiently  done  H^ 
painting  with  iodine. 


PlO.  s6o. — Loc»tint  lbs  cricoid  cartlltce.    [Cmb.) 

The  little  patient's  arms  should  be  pinioned  to  its  sides  with  a  towef 
or  sheet,  it  should  be  placed  on  its  buck  with  a  cushion  under  its 
shoulders  to  drop  the  head  backward  and  bring  the  trachea  into 
bolder  ri-lirf. 

Operation. — St^nd  at  the  right  side  of  the  patient;  locate  the  hyoid 
bone,  the  th>'roid  prominence,  Llic  cricoid  cartilage,  and  tlte  sternal 
notdi;  and  steady  the  trachea,  holding  tlic  cricoid  between  the  middle 
finger  and  tlie  thumb  of  the  left  hand,  while  the  index  finger  louttf 
the  middle  line  (Fig.  360). 

It  is  along  the  middle  line  that  one  mu«t  incise,  and  the  aim  ix ' 
divide  the  upper  rings  of  the  trachea  and  to  avoid  the  thyroid  isthmus 
^if.  s6t). 
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Make  Ike  inctstott  from  the  index  finger  downward  exactly  in  the 
middle  line  for  3  inches  (t'ig.  361).  Incise  rapidly  with  a  single 
sweep  of  the  knife.  The  left  index  linger  in  the  upper  angle  of  ihe 
wound  hooks  up  the  cricoid  and  still  locates  the  middle  line.  Pay 
no  allenlion  lo  ihe  bleeding,  and  without  hesitation  push  the  point 
of  the  bistoury  through  the  upper  ring  and  cut  downward  through 
the  second  and  third  if  necessary.  The  air  hisses  through  the 
opening.     It  is  a  moment  of  confusion,  but  one  must  keep  cool. 

Insert  the  tube.  Without  changing  its  position, 
the  left  index  finger  presses  the  tracheal  wound 
open  and  the  right  hand  introduces  the  tube. 
It  ).■)  held  horizontally  at  HnX,  until  the  point  is 
well  in  the  trachea,  and  then  is  carried  upward 
in  a  curve  until  it*  beak  corresponds  to  the 
lumen  of  the  trachea  {Fig.  363).  The  patient's 
gasps  expel  blood  and  perhaps  false  membrane, 
which  the  attendants  must  avoid  inlialing.  The 
tapes  attached  to  the  tube  arc  fastened  behind 
the  neck.  Apply  artificial  respiration  if  the 
patient's  condition  is  not  satisfactory.  Let  the 
air  pass  through  a  warm,  moist  compress  until  „o„,.  tJoH«i  iidm 
the  temperature  of  the  room  can  be  regulated.  "j>«"b«  ii«  thrroid 

As  Veau  points  out,  the  operation  may  fad  tor 
several  reasons,  all  within  the  control  of  the  operator.  I1ic  most 
frequent  cause  of  failure  is  faulty  introduction  of  the  tube;  it  does 
not  enter  the  tracheal  canal,  but  is  pushed  down  between  the 
mucous  membrane  and  the  tracheal  wall.  These  structures  arc 
loosely  connected,  llie  error  is  to  be  recognized  by  the  absence 
of  lite  characteristic  sound  of  escaping  air. 

The  orilice  is  to  be  inspected,  and,  if  too  small,  enlarged,  before 
trying  the  second  time  to  introduce  the  tube. 

Again,  too  much  force  in  making  the  incision  may  result  in  wound- 
ing the  posterior  wall  of  the  trachea.  Excited  operators  have  split 
the  trachea  its  entire  length,  or  wounded  the  vesseU  of  Ihe  neck. 
There  need  be  but  little  hemorrliagc  in  the  operation,  if  one  but  kcep« 
in  the  middle  line;  and,  as  Senn  says  lh«t  is  the  secret  oE  ftU£ouiA>\«^ 
performing  tlie  operation  quickly  and  salcVy. 
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The  operaiion  may  be  varied  somewhat,  depending,  of  course, 
upon  the  conditions.  The  cricoid  may  be  divided  if  necessary.  In 
olhcr  cases,  liefore  cutting  downward  it  may  be  necessary  to  draw 
downward  the  isthmus  of  the  tliyroid  gland  before  enlarging  the 
opening. 

In  any  case  where  time  do»  not  press,  as  when  the  tracheotomy  is 
done  preliminary  to  eomc  other  operation,  tlic  various  steps  may  be 
carried  out  with  more  detail,  the  incision  made  by  layers,  vessels 
clampctl,  and  the  rings  exposed,  steadied  with  booils  and  incised. 

The  tracheotomy  ma.y  be  done  below  the  isthmus  of  the  thyroid, 
but  the  higher  operation  is  much  the  easier  anatomically,  although 
the  principle  is  tlie  same. 

Tracheotomy  Jot  foreign  bodies  differs  in  some  respects  from  the 
ordinary  tcchnic.  Westmoreland,  of  Atlanta,  who  has  had  a  large 
experience  with  this  class  of  cases  has  recently  emphasized  some  of 
these  points  (Amer.  Jour,  of  Surg.,  Nov.,  VjO^). 

The  imhion  sliould  vary  in  length  depending  upon  the  size  and 
characli-T  of  the  foreign  body.  If  the  opening  is  sufficiently  large 
the  foreign  body  is  easiiy  expelled  by  the  rea-piratory  effort;  usually 
the  opening  is  nude  too  small  and  the  trachea  is  injured  by  the  forci- 
ble extraction  of  the  body.  In  the  young  the  thyroid  isthmus  is 
usually  in  the  way  and  should  be  divided  between  forceps  and  ligated. 
Even  the  thymus  gland  may  intrude  and  is  to  be  dqiressed  with  a 

The  incision  in  the  trachea  itself  begins  at  the  lirst  ring.  If  ^^ 
asphyxLi  should  occur  in  the  course  of  the  operation,  the  result  of 
fixation  of  tlie  object  in  the  glottis,  the  operation  should  be  rapidly 
£nbhed,  a  tube  or  catheter  passed  into  the  trachea  and  the  luiy  it>- 
flated  by  blowing  ilirough  the  tube — a  great  help  in  artiticial  respira- 
tion which  soon  resuscitates  the  asphyxiated  child. 

TradutAomy  tubes  are  not  to  be  lutd.  Once  the  trachea  is  opened 
the  body  may  be  coughed  out  which  a  tube  would  prevent.  Tlie 
wound  may  be  held  open  if  necessary  by  silk  threads  passed  through 
its  edges. 

1/ Ike  foreign  body  is  expelled  the  trachea  is  to  be  sutured  «.^.  v£(>rx., 
employing  a  mattress  suture  of  silk  v[toc\i  ia  tlO^.  \.o  ?asA  'Oft.\.»4.'^''^°* 


narrow  retractor.    A  tenaculum  should   not  be  employed  lest  it 
excite  a  troublesome  bleeding. 
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mucous  membrane.  Wlicthcr  the  Irachcul  wound  is  made  air-tight 
or  not  U  to  be  tested  by  filluiij;  Ibe  wound  with  normal  salt  solution 
and  obstructing  the  nose  and  mouth  which  will  force  some  bubbles  ^ 
throuKh  if  not  tight.  The  fascia,  muscles  and  isthmus,  and  finally  I 
the  skin  arc  repaired.  The  drcssmg  b  held  in  place  by  adhesive  < 
strips. 

//  itt/!ammatio»  exiils,  even  though  the  body  is  expelled,  do  no 
suturing;  cover  the  wound  loosely  with  bichloride  gauze  I"  keep  out 
cold  air  and  to  absorb  the  discharges.  Change  the  dressing  fre- 
quently. 

If  the  foreign  body  I'j  not  expelled  the  protective  dr^sing  is  to  be 
applied  which  will  not  prevent  the  escape  of  the  object  if  It  should 
be  coughed  up  later,  and  under  this  trealmeitt  the  inflammation  will 
probably  rapidly  subside. . 

AfUr-lreatment. — The  success  of  Iracheolomy  rests  largely  on  the 
caic  with  which  the  after-treatment  is  conducted.  There  b  no 
operation,  perhaps,  in  which  caro  and  skill  arc  belter  rewarded  and 
negligence  and  ignorance  more  se\*erly  punished.  If  the  temperature 
of  the  room  cannot  be  kept  at  dose  to  65°,  the  lube  should  be  kept 
covered  with  a  warm,  moist  compress.  Tlte  wound  must  be  kept 
clean.  For  the  first  few  days,  the  jnncr  tube  must  be  removed  and 
cleansed  several  times  daily.  This  should  be  done  rapidly,  and  the  '\ 
tube  disinfected  and  oiled  before  being  reintroduced. 

Morse  (Post-operative  Treatment,  page  174)  says,  unless  the  , 
cause  of  obstruction  la  a  permanent  one,  it  is  often  advisable  to  1 
remove  the  lube  after  twenty-four  to  forty-eight  hours;  but  the 
patient  should  be  allowed  to  try  breathing  through  the  mouth  before 
removing  the  tube,  testing  his  capacity  by  stopping  the  cannula. 
In  any  event,  he  sliouhl  be  gradually  accustomed  to  breathing 
through  the  moulh  by  plugging  the  canula. 

Morse  advised  thai  soup,  milk,  or  broth  sliouid  be  given  at  first, 
if  necessary  through  a  nasal  or  esophageal  tube,  although  this  is  not 
often  re()utred.  Difficulty  in  swallowing  is  likely  to  occur  on  the 
third  or  fourth  day,  but  encouragement  will  enable  the  patient  10 
overcome  this.     Nutrient  enemas  are  rardy  iiecesiary. 

Link,  oS  Ijidianapotis.  relates  an  experience  (Medical  Record,  I 
^9td^.t9oj)  which  illustrates  at  onc«  iVit  vitoK  ^  \!tvi  Qieeiation 


Ltion,  I 
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the  improvisation  of  instruments  to  me«t  an  emerftency,  and  one  of 
llie  rarer  forms  of  suflocatiog  vilcma. 

At  midnight  he  was  called  to  sec  a  patient  said  to  be  choking  to 
death  and  whom  he  suppoH'd  had  an  attacic  of  asthma,     fic  fotmd 
the  patient,  a  man  weighing  150  pounds,  cyanosed  and  laborinyi 
for  breath.    One  hour  previously,  it  seems,  his  throat  had  beeal 
lancetl  for  the  eleventh  lime  in  the  course  of  a  ten  days'  attack  o(( 
tonsllhtis. 

A  hurried  examination  found  the  pharynx  too  tightly  swollen  to 
pass  a  finger.  How  much  larj'ngGal  edema  there  might  be  could 
only  be  guessed.  Thinking  to  intubate  past  the  swollen  pharynx, 
Linlc  used  the  only  thing  available,  the  vaginal  tip  from  a  hard- 
rubber  syringe,  bent  at  nearly  a  right  angle.  The  attempt  failed. 
While  preparing  for  a  local  aneslheaia  to  do  a  tracheotomy,  the 
patient's  neck  was  surrounded  with  iced  cloths,  but  this  seemed 
lo  aggravate  the  asphyxia;  the  patient  became  unconscious  and 
ceased  to  breathe. 

The  anesthesia  was  no  longer  necessary.  All  had  fled  but  one 
woman,  and  while  she  held  tlic  patient's  head,  the  doctor  did  a  low 
tracheotomy. 

He  says,  kneeling  in  front  of  the  palienl,  who  was  in  a  sitting  pos- 
ture, he  incised  tJie  skin  and  deep  fascia  in  the  median  line  1  indies 
above  the  sternal  notch,  working  with  hi.s  finger  down  to  the  bron- 
chial rings.  With  the  finger  as  a  guide,  the  knife  was  introduced,  the 
trachea  stabbed  and  cut  slightly  upward,  A  closed  hemostat  was 
then  introduced  and  opened.  Very  little  blood  was  lost.  A  female 
silver  catheter  from  his  pocket  case  was  introduced  and  held  in  place 
by  the  assistant,  while  the  doctor  performed  artificial  respiration. 

The  patient  soon  began  lo  breathe,  but  his  convulsive  movements 
thtcatencd  the  loss  of  tlic  small  tube  in  tlie  throat.  The  hard-rubber 
vaginal  syringe  tip  was  brought  into  use  again,  whittled  and  inserted. 
The  elbow  shape  fitted  perfectly.  In  half  an  hour  the  patient  a^ketl 
to  be  put  to  bed,  and  breatliing  entirely  through  the  lube,  slept  the 
first  sleep  for  several  nights. 

The  edema  declined  as  fast  as  it  had  arificn,  and,  within  a  few 
hours,  the  patient  could  breathe  through  the  nww'Ai. -wVaw. ■•iMe.  v^«- 
was  closed,  and  recovery  was  vinevet\ll>i!L 
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LARYNGOTOMY 

As  an  emergency  operation,  this  is  most  frequently  done  in  an  adult 
for  cancer,  hut  one  need  not  wait  until  the  patient  is  asphyxiated  for 
there  is  nothing  f;ained  thereby.  Tlierefore  one  may  operate  dclibcr- 
ately,  for  there  is  not  the  extreme  urgency  as  with  the  infant. 

Local  anesthesia  may  be  sufficient.  Define  as  before  the  inferior 
border  of  the  thyroid  cartilage  and  the  upper  border  of  the  cricoid, 
between  whicli  Ls  the  crico-thyroid  memhraRe  which  is  to  be  incised 
(Fig.  364].  Id  the  middle  line  over  the  ep«cc, 
make  a  vertical  incision  an  inch  long.  Catch 
the  bleeding  points  and  retract  the  lips  of  the 
wound.  Carefully  incise  the  fascia  until  these 
cartilages  are  exposed.  Now  incise  the  crico- 
t)i)'roid  membrane  transversdy  and  open  into 
the  larynx  (Fig.  365). 

Introduce  the  tube  as  in  liachcotomy.  Re- 
move and  cleanse  the  inner  tube  on  the  first  two 
days  and  the  large  tube  on  tlic  third  day. 

Of  course,  if  the  operation  Is  for  cancer,  it  is 
merely  jialliative  and  the  patient  will  continue 
slowly  to  die.  If  the  operation  is  for  edema  of 
the  larynx,  the  cause  must  be  treated  and  the 
proper  lime  finally  to  withdraw  the  tube  deter- 
mined by  tlie  conditions.  If  the  operation  is  for  a  foreign  body,  the 
wound  may  be  sutured  at  once. 


FlO.  Jt),— (jirn- 
0IMIBT-  Indilon  of 
etko-Uijrraid  msm- 
bnn*.    IftaaJ 


ESOPHAGOTOMV  (Cervical  Region) 


This  is  an  operation  only  exceptionally  of  value  fort  he  csopha- 
goscope  will  usually  enahle  the  foreign  body  to  be  removed  without 
operation  even  after  the  ordinary  maneuvers  have  failed  {see  Foreign 
Bodies).  Nevertheless  in  the  case  o(  irregular  bodies  fixed  in  the 
lower  cervical  region  it  is  preferable  to  open  the  esophagus  rather 
than  lacerate  the  mucosa  in  dragging  the  object  out.  A  skiagraph 
wiUhdp  to  locate  the  body  de6nitely  preliminary  to  operation. 


at     i 
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PoiUioH. — Plice  Uic  patient  on  his  back  with  shoulders  ele%'ated 
and  the  neck  resting  on  a  sand-bag  with  liead  turned  to  the  right. 

Incision. — Begin  opposite  the  upper  border  of  the  thyroid  cartilage 
and  continue  downward  along  iht  anterior  border  of  the  Icit  stcrno- 
mastoid  for  3  or  4  inches,  incismg  the  skin,  supetiicial  fasda,  and  plat- 
ysma.  Ligate  the  veins  and  draw  the  stcrno-mastoid  forward  and 
the  depressors  of  the  hyoid  downward  (Fig.  366).  The  wound  is  thus 
enlarged  and  at  the  bottom  is  the  Uyer  of  cervical  fascia  connecting 
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PlO.  Xbi/~-XjmrYtttotoiay.    tadiioo  ol  Ui*  mloa-tliTrold  ni(nitirui(.    (!'(•■.) 
,ll  it  bttta  10  cut  tauvciMty  in  ordar  l«  avoid  Uw  <rico-lh|rniii]  arlccy. 

the  thyroid  gland  and  the  sheath  of  the  large  vc««Is.  Incise  it  and 
agliD  eolarge  the  wound  by  drawing  forward  the  tliyroid  gland, 
trachea,  and  larynx,  and  backward,  the  great  vessels  in  their  sheaths. 

At  this  stage,  in  tiie  bottom  of  the  wound  are  the  inferior  thyroid, 
which  muat  be  ligatcd,  and  the  recurrent  laryngeal  ncive,  which 
should  be  drawn  forward. 

The  ewphagus  now  apiiears  as  a  red  tube.  To  steady  the  esoph- 
agus and  define  its  walls,  an  esophageal  bougie  may  Ia  ^'iff.i.vx^- 
Thc  wall  of  the  ejophagui  is  r^sed  wvVv  mww-\fto'Ctt.^«w^*^"^^  ] 
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367)  and  indsed  along  its  lateral  wall.  A  sutute  is  passed  through 
each  lip  of  the  incision,  that  they  may  be  readily  retracted  while  the 
foreign  body  is  located  and  removed,  not  always  the  easiest  part 
of  the  task. 

The  wound  of  the  esophagus  is  repaired  with  sutures  of  catgut 
and  I  lie  rest  of  (he  wound  lightly  packed  with  gauze  until  all  danger 
of  infection  is  passed. 


Slrriurmolt. 


Pio.  ]M. — BB>plugatnnir:  npcving    tlu   hilni'favoid  group  nl   fatucla.    f/^ormtHl-i 

As  Bryant  sa)-?,  ordinarily  the  operation  of  cervical  esophagotomy 
is  not  a  perplexing  procedure,  but  when  the  neck  is  short  and  fat, 
the  vessels  and  lh)Toid  gland  enlarged,  the  detection  and  temova] 
of  the  foreign  body  difficult,  or  the  patient  exhausted,  the  operation 
often  taxes  the  p^iticnce  and  fortitude  of  the  surgeon. 
^//er-(rfaimml.—-1\\G  patient  must,  bt  VepX  X-ft  >A4wiVVv^teMlders 
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raised.     NourUhmcnl  should  be  given  at  £rst  by  eocmata,  and  later, 
if  necessary,  by  the  esophageal  tube. 

Nassau  reports  a  case  illustrating  the  subject.     A  child  swallowed' 
a  live-cent  pieceand  thereafter  could  take  only  liquid  foods, 
ray"  examination  showed  the  coin   lodged  at 
the   level   of   the  suprasternal   aotch  or  just 
above. 

Removal  was  attempted  with  forceps  but 
without  success,  although  tlic  coin  could  be 
felt.  An  csophagotomy  was  done.  The  opera- 
tion was  completed  in  fourteen  minutes.  No 
vessels  require  ligation.  The  esophagus  was 
not  sutured  and  the  superfit-ial  wound  was 
dosed  with  drainage.  There  •kas  no  leakage 
and  the  child  made  an  unevealJul  recovery. 
Na.'^sau  does  not  regard  esopliagolomy  as  a 
serious  operation,  but  believes  it  should  not 
be  considered  until  efforts  at  extraction  have  Failed, 
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tIRGENT  TKORACOTOMY.    REPAIR  OF  INJURY  TO  THE 

LUNGS.    REPAIR  OF  INJURY  TO  THE  PERICARDIUM ; 

OF  INJURY  TO  THE  HEART.    PUNCTURE  OF 

THE  PERICARDIUM 

As  has  been  indicated  elsewhere  (see  Injuries  of  the  Thorax; 
urgent  IntervenUoii  for  injuricR  of  the  tliurax  \»  a  form  of  operative 
procedure  at  this  present  tunc  with  but  a  limited  field.  VNIialever 
may  he  the  apparent  gravitj-  o(  the  case,  it  is  far  from  being  the  rule 
to  operate,  for  such  operations  require  tramcd  assistants,  a  special 
equipment,  and  a  superior  surgical  skill.  Of  necessity,  then,  in 
general  practice,  the  treatment  must,  generally  speaking,  he  con- 
ser\'ative:  that  b  to  say,  cleansing  of  the  external  wound  with  en- 
largement and  trimming  up  if  necessary,  reunion  and  aseptic  oc- 
clusion, firm  bandaging  of  the  thorax,  and  an  absolute  quiet  in  be<l. 
These  measures  along  with  stimulation  with  callein  and  camphor- 
ated oil  and  normal'  salt  solution,  represent  the  elements  of  treat- 
ment which  arc  within  the  scope  of  all. 

But  there  are  cases  so  manifestly  fatal  without  operation  tliat,  as 
Lejars  says,  one  cannot  e\'ade  the  question,  "operate  or  let  die?" 

Grate  rupture  of  the  lung  indicated  by  an  immediate  flooding  of 
the  pleural  cavity,  followed  by  urgent  symptoms  of  asphyxia  and 
syncope,  is  the  signal  for  immediate  opetalion.  .^gain,  repealed 
attacks  of  secondary  hemorrhage  call  for  operation. 
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I1ie  technic  of  this  operation  can  be  exactly  defined  only  in  a  gen- 
eral way  and  will  need  to  he  modified  to  suit  the  individual  case. 

hc)a.n  insists  that  the  opening  must  he  large,  that  anything  less 
will  be  a  disappointment  and  the  opemtion  might  as  well  not  be 
uadcrtakea, 

5«H 
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The  operation  may  proceed  in  one  or  two  iira)'s:(i)  by  a  permanent 
resection  of  the  ribs  necessary  to  be  removed,  or  (2)  by  temporary 
resection  with  the  formation  of  a  thoracic  flap. 

(1)  Make  a  U-shaped  ituision  forming  a  flap  with  its  base  posterior, 
and  of  which  the  two  arms  run  parallel  with  the  ribs  and  are  wide 
enough  apart  to  include  at  lesiit  three  ribs. 

The  incision  reaches  to  the  ribs.  Kapidly  dissect  up  this  musculo- 
cutaneous flap,  exposing  the  ribs  and  intercostal  muscles.  With 
the  flap  held  out  of  the  way,  begin  the  resection  of  the  tibs  by  incising 
the  periosteum  of  the  lowest  rib  along  its  middle  line,  the  full  length 
of  the  exposed  part.  Denude  the  rib  with  the  ruRinc,  Take  special 
care  in  the  denudation  along  the  lower  border  that  the  artery  and 
nerve  removed  with  the  periosteum  arc  not  wounded.  Divide  the 
inner  and  the  outer  end  of  the  denuded  segment.  (See  Operation 
for  Empyema.)     Resect  the  other  ribs  exposed  in  the  same  manner. 

Raise  Ike  musculo-^ewal  Jlap.  Begin  by  dividing  the  upper  bor- 
der; then  the  lower  border;  and  fitully  the  anterior  border,  catching 
each  intercostal  artery  as  cut.  When  this  flap  is  lifted  the  lung 
is  exposed. 

This  procedure  has  the  advantage  that  it  can  be  rapidly  carried 
out;  the  disadvantage,  that  it  permanently  sacTifice:«  a  part  of  the 
bony  wall  of  the  chest,  but  that  is  a  small  matter  in  the  face  of  such 
emergencies. 

(i)  A  Ihorackjlap  may  be  formed.  Make  the  same  "U"-8haped' 
incbion  and  expose  the  ribs  as  in  the  preceding  operation.  Each 
costal  segment  is  then  denuded  of  periosteum  at  eilhcr  end  suffi-^H 
c'cntly  for  the  passage  of  the  bon<M:utting  forceps.  In  this  manner^^ 
each  rib  is  divided  at  eadi  end. 

Next  carefully  divide  the  intercostal  muscle  paralld  with,  and 
above,  the  first  segment,  and  lift  the  anterior  end  of  tliis  rib,  and 
begin  the  ttparalion  of  the  pleura. 

Work  along  the  front  at  first,  dividing  the  intercostal  musdea  and 
arteries  and  ligaling  as  necessary.  The  liberation  of  the  flap  along 
the  tower  border  next  follows  and,  as  the  musculo-osseous  flap  Is 
more  elevated,  the  separation  of  the  pleura  is  more  and  more 
facilitated.  I 

Finally  the  flap  is  freed  and  turned  batV.  a.u4,  >iw6.  i^\a-i^'>a,Ns5.\ 
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bared.  Th«  pleura  is  next  divided  and  the  woun<]i:d  lung  is  now 
freely  exposed. 

Wipe  out  llie  dots  aiid  search  for  the  bleeding  surface.  If  neces- 
sary a  hand  may  be  slipped  under  the  base  of  the  lung  pulling  it 
forward  for  inspection. 

Repair  the  lung.  The  ideal  method  is  by  ttOure,  employing  a 
No.  t  or  3  silk  thread  and  passing  it  tlirougb  the  parenchyma  with 
a  round  curved  ticcdlc.  If  this  is  not  possible  tamponade  is  the  next 
resort.  If  a  border  is  lacerated  and  projecting  it  iniiy  be  Hgated 
en  masse  and  resected. 

Whether  or  not  drainage  JK  employed  depends  upon  the  amount 
of  oozhig  and  the  probabilities  of  infection.  U  infection  subse- 
quently develops,  the  infecled  area  is  to  be  opened  and  drained  as 
any  other  empyema. 
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REPAIR  OF  INJURIES  TO  PERICARDIUM  AND  HEART 

The  general  practitioner  does  not  see  many  injuries  to  the  heart. 
Gunshot  wounds  are,  of  course,  usually  immediately  fatal;  so  that 
the  form  of  cardiac  injury  mast  likely  topresentiLself  for  treatment  is 
a  stab  wound.  Occasionally  the  heart  is  lacerated  by  a  broken  rib. 
The  sudden  dcatli  from  cardiac  wound-s  may  occur  in  several  ways. 
It  may  occur  from  syncope  arising  from  the  pressure  of  the  blood 
within  the  pericardium;  or  tlie  heart  may  be  unable  to  contract  be- 
cause of  its  divided  fibers  and  cerebral  anemia  follows;  or  sliock  or 
pulmonary  edema  may  be  tlie  immediate  cause  of  death. 

Even  if  death  docs  not  immediately  occur,  hemorrhage  and  in- 
fection may  later  provoke  a  fatal  issue  (see  Injuries  to  the  Tliorax, 
page  I  to). 

The  treatment  of  traumatisms  of  the  heart  and  pericardium  has 
three  ends  in  \-iew;  to  combat  shock,  to  control  hemorrhage,  and  to 
prevent  infection. 

Keep  the  patient  absolutely  quiet,  lower  the  head,  apply  artificial 
bcAt,  give  morphine  in  $mall  doses  (^  gr.)  hypodermically ;  and, 
if  there  is  an  open  wound  in  the  chest,  disinfect  and  dress  asepti- 
call^,  but  do  not  operate  merely  to  disinfect. 
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so; 


If  the  hearl  Is  injured  sufBciently  to  bleed,  operate.    The  sol 
indication,  then,  for  operative  treatment  is  hemorrhage. 

The  patient  will  probably  die  even  if  operated  upon,  but  he  vrill 
most  certainly  die  without  the  operation;  so  that  it  is  our  duly  to 
give  him  the  additional  chance  which  iniervenlion  offers. 


L 


PiO  iCI.— Ponoinsihtcuaui  ft*i>.  Thdhr**  (ibtin  ih<  8ipii(ciJ<Tid«lnHrlhBitt(iiuin. 
incl  Iha  apptt  and  lowti  ribi  divided  at  tbv  outer  limit  ol  Ibo  (Up.  Tbe  middls  nb  to 
tM  fn«lur*d  by  nidnt  llie  Dip. 

If  the  wound  seems  IJkcty  to  have  reached  the  heart;  if  there  is 
bleeding;  if  there  is  pain  and  precordial  oppression;  if  there  arc  fre- 
quent attacks  of  syncope;  if  there  are  signs  of  increase  of  fluids 
about  the  heart;  then  one  is  justified  in  believing  that  the  heart 
has  been  wounded  sufficiently  to  produce  heinorcKaj^  ^\A  \tM:^ 
prepare  immcdialely  for  the  opcrattoiv.    TVtrc  tovmiX. \i«.  v*i  ft.**?!- 
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Nevertheless  in  the  haste  nothing  in  the  matter  of  asepsis  must  t>e 
omitted. 

The  field  may  be  Iiurriedly  and  yel  sufficiently  prepared  by  scrub- 
bing with  alcohol  followed  by  iodine.    There  is  litUe  use  to  stop  '\ 
the  bleeding  if  the  palieiit  is  to  die  later  from  sepsis  and  that  he  is 
certain  to  do  if  a  faulty  tccbnic  is  followed. 


ft 


nO'  i6q- — C«*tal   lUp  reflected.     Pleun  ncncled.    BdcM  ot  peritardul  vouiid  b«1il 
in  lotetpt  and  h<«rc  weuod  cxpowd. 

General  AnalJiesia. — Ether  should  be  employed  if  the  patient's 
condition  will  penniL 

The  opcralion  proposes  to  make  a  thoracic  flap,  to  open  tlic 

pericardium   and   expose   the   heart,   and    lo   repair   the   injury. 

lliorc  is  no  operation  that  requires  more  decision,  courage,  and 

self-control. 

/jKWffit. — £^in  in  the  third  inleic<»l&\  i-^a/Jt  '\i&\  \<a  front 


ont  of  tltc  J 
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anterior  axillary  border  and  cut  inward  to  the  bordu'  o(  the  sternum 
abruptly  curving  there  and  following  the  sternal  border  downward 
to  the  sixth  space;  again  abruptly  curving  and  following  that  space 
outward  (Fig.  368).  These  inckiioiis  expose  the  rtl»  and  iiitercosliil 
muscles. 


Formafion  0}  the  Flop. — Divide  the  fourth,  fifth,  and  sixth  carli- 
lagGS  near  the  sternum  and  also  the  intercostal  muscles,  along  the 
•  line  of  the  original  iiKision. 

At  the  lowtrr  outer  angle  of  the  incision,  expose  the  sixth  rib  by 
puUiog  the  tissues  upward.    lociH  ti||tV«nl(Xi\»ua<3>lUi.\^&%3^.Y'^^ 
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surface  ajid  with  the  rugioc  free  ihe  rib  of  pcnosteum  and  divide  U. 
Al  Ihe  upper  outer  angle  expose  the  fourth  rib,  free  it  of  periosteum, 
and  with  the  coatotomc  or  a  boDc-cultiog  forceps,  divide  it  in  the 
:  way.  The  flap  is  now  attached  only  by  the  fiftli  rib  which  a 
'tb  be  fractured.  Raise  the  sternal  eod  of  the  flap  with  the  left  hand 
and  press  on  the  fifth  rib  with  the  right  hand  and  with  a  little  force 
Ihe  rib  is  broken  in  the  line  of  section  of  the  other  two  ribs. 

The  flap  is  now  gradually  raised  as  its  adhesions  to  the  subjacent 
structures  are  freed,  and  the  pleura  is  exposed. 

If  there  is  a  wound  in  the  pleura,  enlarging  il ,  the  pericardium  may 
be  reached;  otherwise  proceed  to  the  (iberalion  and  retraction  of  the 


PM.  jTi.-4uturc  of  waund  cl  han.  fia  J7>,— Sulwrt  al  haut  oeaplMad. 
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pltura.  With  a  grooved  director,  liberate  the  fibrous  attachments 
of  the  triangularis  slerni  to  the  posterior  surface  of  the  stcTutim, 
which  at  the  same  time  liberates  the  pleura.  With  the  fingers,  draw 
outward  the  free  border  of  the  pleura  with  its  covering,  the  triangu- 
laris sterni  (Fig.  569).  In  this  manner  is  the  pericardium  exposed. 
The  as.sislant  holds  the  pleura  with  a  retractor. 

Indsion  of  Ihe  Pcrkardium. — Enlarge  the  wound  in  Uic  pericardium 
and  in  that  manner  exiKWC  the  heart.  Retract  the  edges  of  the  peri- 
cardial wounds  with  forcejys.  Locate  the  wound  in  the  heart.  Slip 
the  left  liand  under  the  apex  and  pass  the  fiist  suture,  and  the  heart 
may  be  thereafter  steadied  by  traction  on  the  threads  of  Ihe  first  suture 
(Fig.  jjo}. 


SimrRIMC  THE  HEART  $11 

HidiirttktWftmdin  tkekeart.     Use  either  interrupted  or  contfnin 
suture  of  catgut.    There  is  no  particular  advantage  in  passing 
suture  in  diastole.     Pass  them  deeply,  but  not  to  the  endocardium' 

(Fi«3-  37'.  37^)-  ii 

Now  wipe  out  the  pericardial  cavity  with  sterile  compresses  »nd 
repair  the  pcruardimn  by  continuous  catgut  suture.  Next,  wipe  out  I 
the  adjacent  portion  of  the  pleural  cavity,  repair  any  part  of  the  lung 
that  may  be  injured  aii<l  rrpair  the  pleura  without  drainage.  Finally, 
replace  the  thoracic  flaps,  and  suture.  It  is  generally  wise  to  excbc 
the  tissues  along  the  track  of  the  wound.  j 

No  itraiitage  is  to  be  eniplojed  except  under  these  circumstances: 
if  the  case  was  operated  on  late  and  ihctc  is  great  probability  of       I 
infection,  it  is  better  to  leave  drainage  in  the  pleural  wound,  pro-       I 
jccling  from  the  thorax  at  the  lower  angle  of  the  skin  wound;  if  there 
is  mudi  oozing,  it  is  better  to  leave  a  wick  ol  gauxe  in  the  pleural       j 
wound.  I 

A  case  of  successful  suture  by  Gibbon,  of  JeliCcrson  Mcdica^^H 
College,  illustrates  the  subject  (Jour.  American  Me<lical  Assn.,  Feb.^V 
lo,  1906).  Patient,  aged  thirty-eight,  healthy  colored  man.  Stab  1 
wound  of  cheitt,  a  few  moments  after  which  he  fell  unconitcious.  .\n  | 
hour  later  at  the  hospital  his  condition  was  very  grave:  unconscious, 
cyanoaed,  pupils  dibted,  skin  cold  and  moist,  respiration  rapid  and  j 
shallow.  No  pul.'ie  in  the  peripheral  vessels  and  the  lieart  sounds  < 
were  distant,  rapid,  and  irregular.  I 

Vigorous  stimulation  was  employed  with  moqihine  and  atropine 
ftod  his  condition  sli^tly  improved.     OpL-ration  about  oni:  and  one-^H 
half  hours  after  the  injury.     Only  a  small  <|uaiitily  of  ether  required. ^^ 

'llie  fourth  costal  cartilage  was  found  and  divided  and  the  entire 
cartilage  and  a  part  of  the  rib  was  removed.  The  pericardium 
was  explored  and  a  wound  located  which  would  only  admit  tip  of  in- 
dex fmger.  This  pericardial  wound  was  enlarged  and  the  sac  emp- 
tied of  clots  and  liquid  blood.  It  began  rapidly  to  fill  again.  Two 
fingers  pa.ssed  under  (he  heart  lifted  it  up  into  the  pcriuinliul  open- 
ing and  with  rapid  sponging,  the  wound  was  located.  It  was 
siluate-d  in  the  right  ventricle  near  the  auriculo-ventricular  groove.  ' 
It  bled  freely,  controlled  by  pressure;  vti  about  ^  Incti  vt^  <Am^^ 
The  wound  in  the  endocardium  was  aViout  QTwj-\i.iii!&  WiVvw*,- 
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A  traction  suture  of  diromicdzcd  catgut  was  pitssGtl  through  both 
edges  and  by  that  means  tlic  heart  was  held  in  pos-ilion,  while  four 
other  sutures  were  passed  and  no  effort,  was  made  to  avoid  the  cB- 
docardium.  A  small  gauze  drainage  was  applied  to  the  line  of 
sutures  and  brought  out  through  the  pericardial  wound  which  was 
not  sutured. 

During  the  suttaequciit  twelve  hours  tliere  was  enough  oozing 
to  require  a  change  of  dressing.  Uis  general  condition  was  fairly 
good.  The  second  day  his  condition  was  alarming;  respirations  6>. 
The  gauze  was  found  to  be  interfering  with  drainage  and  removed. 
The  respirations  fell  to  38  in  a  short  time. 

Large  quantities  of  salt  solution  were  given  by  rectum.  Liquid 
food  on  second  day.  The  dressings  were  changed  every  other  day. 
Six  days  after  the  operation  the  skin  wound  was  sutured  almost  com- 
pletely, the  wound  in  the  pericardium  being  practically  healed. 
In  six  weeks  he  returned  to  work  completcl)'  recovered,  with  heart's 
action  regular  attd  normal. 

Gibbon  does  not  advise  an  osteo-plastic  flap  unless  a  pleural  wound 
Is  demonstrated,  believing  it  best  to  excise  as  much  of  the  stcrnuia 
or  cartilage  or  rib  as  may  be  necessary  to  give  free  acce&s.  He  em- 
phasizes the  \-alue  of  tlie  traction  suture,  and  advises  the  repair  of 
the  pericardial  wound  without  drainage,  but  would  always  drain  the 
external  wound. 

Travers  (Lancet,  Sept.,  1906)  operated  upon  a  cisc  in  which  Uie 
patient  was  imj>iiled  upon  a  spike  fence.  The  right  ventricle  was 
torn,  the  spike  penetrating  the  sternum  to  reach  it.  The  wound 
io  the  heart  was  closed  by  twenty  sutures.  The  patient  did  very  well 
up  to  the  eleventh  day,  when  he  died  from  heart  failure,  due  to  the 
pressure  of  a  slowly  forming  clot. 

Travers  notes  that  the  suturing  seemed  to  stimulate  the  flagging 
heart 

Stewart,  among  the  first  in  tlie  United  States  to  suture  the  heart 
successfully,  turned  the  musculo-cutaneous  flap  to  the  left  and  the 
thoracic  flap  to  Uie  right,  fracturing  the  cartilages  near  Ihc  base  of  the 
sternum. 

The  pericardial  wound  was  enlarged  in  the  axis  of  the  heart.    The 

■rt  wound,  produced  by  a  stab  v(il.Via\i™%,tvteVv  ^eorknifc,  involved 
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th«  thictcD^it of  tlie  leftanterior  ventricular  wall,  ran  paraUel  with  the 
axis  of  the  heart,  and  was  about  J^  inch  in  length,  was  larger  than 
either  the  akin,  pleural,  or  pericardial  wound.  The  heart  lied  freely 
and  continuously,  and  resembled  a  mere  quivering  mass  of  musicle. 

The  wound  was  dosed  with  a  continuous  »illc  suture,  tlie  pericardial 
cavity  cleansed  and  the  sac  sutured  with  silk.  A  gauze  drain  wax 
IcU  at  the  lower  angle.  The  pleural  cavity  wa»  cleansed  and  irri- 
gated with  salt  solution.  The  thoracic  flaps  were  sulurcdwith  silk- 
worm-gut and  a  gau;te  drain  left  also  in  the  pleural  cavity. 

During  the  operation,  which  lasted  about  forty-five  minutes, 
34  ounces  of  salt  solution  and  adrenalin  were  injected,  and  strychnin 
and  atrophin  given  hypodermically. 

Some  infection  followed,  and  by  the  eighth  day,  the  temperature 
was  105°,  pulse  150,  and  respiration  50.  from  tliat  time,  the  symp- 
toms of  sepsis  gradually  declined  until  at  the  end  of  three  weeks,  these 
conditions  were  practically  normal;  at  the  end  of  the  filth  week,  the 
patient  was  out  of  bed. 

Stewart,  discussing  the  operation  (American  Journal  Med.  Sci- 
ences, Sept.,  1904),  notes  that  the  size  of  the  heart  wound  cannot  be 
predicted  from  the  external  wound;  and  concludes  that  the  only  safe 
procedure  in  doubtful  cases  is  to  enlarge  the  wound  and  ascertain  if  it 
penetrates  the  chest  wall;  and  if  there  be  symptoms  of  hemorrhage— 
of  heart  Umponade — operate. 

In  all  of  these  coses  already  mentioned,  it  was  the  ventricle  which 
required  repair.  Peck,  of  New  York,  describes  a  case  m  which  Et  was 
necessary  to  suture  the  auricle  (Annals  of  Surgery,  July,  1909}. 

The  patient,  a  colored  girl  twenty-four  years  of  age,  was  brought 
to  the  hospital  suffering  from  a  stab  wound  over  the  third  costal  carti- 
lage at  the  left  bor<lcr  of  the  sternum.  Her  condition  was  grave: 
no  radial  pulse;  the  heart  sounds  could  nut  be  heard;  respiration  faint 
and  shallow,  and  tlie  cxtrcntitjes  cold;  operation  begun  about  forty^ 
«x  minutes  after  the  receipt  of  the  injury. 

A  quadiangutar  (lap  of  the  soft  parts  with  base  external  was  dis- 
sected  back,    llic  third,  fourth,  fiith  and  sixth  cartilages  were  di- 
vided at  the  sternal  junction,  and  the  third,  fourth,  and  Ctlh  ribs  near 
llic  coslo-chondral  junction,  and  (he  flap  turned  out  and  tVw.w'wxwi^ 
mammary  ligaled  above  and  below.    'I\\e  ^V\ta.tiiii\  ■wtswA.  ■«»* 
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near  the  border  o(  the  etcmum,  a  part  of  which  was  resected  with 
rongeur  forceps  to  give  a  belter  view.  The  len.ie  pericardium  was 
incised  and  the  ciots  emptied  out,  whereupon  the  radial  pulse  could 
be  felt. 

The  bleeding  seemed  to  come  from  the  upper  part  of  the  cavity  but 
the  rapidly  W-aliiig  heart, churning  ihe  free  Wood,  made  itimpossible 
to  locate  the  wound  until  a  transverse  cut  in  the  sac  gave  a  better 
exposure.  >• 

Lifting  the  heart  forward  and  slightly  rotating  it  to  the  left,  a 
wound  of  the  right  auricle  was  brought  into  view.  With  each  systole 
a  stream  of  dark  blood  spouted  i  or  3  inches.  Four  sutures  nf 
chronudzcd  catgut  passed  on  a  curved  intestinal  needle  controlled 
the  bleeding.  The  pericardium  was  deansed,  close  without  drainage 
with  continuous  chromic  catgut  suture.  The  cartilaginous  Bap  was 
carefully  sutured  with  No.  3  chromidzed  gut  and  the  soft  parts  with 
catgut  and  siUcworm-gut.  No  drainage  was  used.  The  operation 
lasted  sixty-five  minutes,  during  which  time  1900  C.  of  normal  salt 
solution  was  given  intravenously.  For  the  first  six  or  se%'en  days 
there  were  signs  of  mild  pleurisy  and  the  temperature  ranged  from 
100  to  101,8,  pulse  it6  to  136;  but,  at  the  end  of  two  weeks,  these 
were  practically  normal,  and  at  the  end  of  another  wcek,sbe  was  dis- 
charged, quite  wdl. 

It  will  be  obscn'cd  that  the  incLyon  and  flap  formation  differed 
with  each  operation,  no  one  method  can  be  insisted  upon  to  the  ex- 
clusion of  all  others. 
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Poncturc  of  the  pericardium — paracentc«s  pericardii — is  indicated 
In  those  cases  of  hemo-pericardium  and  serous  effusion  in  which 
the  accumulating  fluids  dangerously  interfere  with  tiic  functions  of 
the  heart.  The  physical  signs  and  the  symptoms  point  to  the  nature 
of  the  difficulty.  The  symptoms  may  be  overlooked  in  Uiose  which 
pertain  to  the  primary  infection.  The  patient  breathes  with  diffi- 
culty and  complains  of  pain  and  tenderness  over  the  heart,  the  pain 
rad/aling  down  the  left  arm  or  the  epigastrium;  the  temperature  b 
variable;  then  is  leucocytosis. 
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The  physical  »gns  are  significant:  The  pulse  is  weak  and  rapid, 
ttwre  is  often  precordial  bulging;  the  dullness  of  the  heart  area  is 
incccasecl  the  heart  sounds  are  faint;  and  in  some  cases  the  first  rib 
b  pushed  away  from  the  clavicle  (Ewart's  sign).  The  exploratory 
puncture  will  contirm  the  diagnosis.  It  is  not  more  frequently 
done  because  of  the  instinctive  fear  that  one  may  wound  the  heart; 
indeed  there  arc  three  structures  which  may  be  wounded  with  serious 
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consequences;  the  heut,  the  pleura,  and  the  internal  mammary 
artery. 

The  puncture  may  be  made  near  the  sternum  to  the  inside  of  the 
internal  mammary;  it  may  be  made  to  the  outside  ol  the  iiitenial 
mammary,  between  it  and  (he  line  of  the  lung.  The  latter  is  perhaps 
ihc  better  (I-'ig.  373). 

1'he  point  of  entrance  of  the  needle  is  in  Uic  ftdb  \c(v  V(\Vau;:R>^ 
space,  6  cm.  from  the 'sternal  border.    \Jw  a.  smaJi  \sw.»x  c«  «&.*s^ 
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pirator.  Cleanse  the  6eld  thoroughly.  Put  the  patient  Id  a  half 
reclining  position  on  his  bed  and  marlc  with  Uie  left  index  finger  the 
site  of  the  puncture 

Direct  the  needle  obliquely  (lotvnwanl  and  inward  and  do  not 
penetrate  deeper  than  j.5  cm.,  holding  the  needle  bo  as  to  regulate 
its  progress. 

As  the  pericardium  empties  itself,  gradually  elevate  the  trocar  so 
as  not  to  wound  the  heart. 

PURULENT  PERICARDITIS.    PERICARDI01X)MY 

If  in  addition  to  the  physical  signs  pertaining  toeRusion,  there  are 
edema  of  the  chest  wall  and  the  symptoms  of  sepsis  it  is  almost 
certain  a  purulent  pericarditis  is  to  be  dealt  with  and  if  the  explora- 
tory puncture  demonstrates  the  presence  of  pus,  tlie  only  rational 
treatment  is  drainage,  unless  the  patient  is  moribund.  To  utctse 
Mod  empty  the  pericardium  is  the  only  procedure  that  offers  any 
hope  of  permanent  relief. 

Operation, — Begin  by  locating  the  attachment  of  the  fifth  costal 
cartilage  and  the  middle  of  the  sternum. 

Incision. — From  the  middle  of  the  sternum  horLsontally  outward 
over  the  center  of  the  fifth  cartilage  on  the  left  side,  to  the  costo- 
chondral  junction.  Deepen  the  incision  so  as  to  divide  all  the  soft 
parts  down  to  the  cartilage,  btrip  buck  the  covering  of  the  cartilage 
with  the  rugme  (Fig.  373). 

Resect  the  cartilaze  at  its  sternal  junctioa  and,  gently  lifting  up, 
gradually  detach  iu  coverings  belund  out  to  the  junction  of  the  rib. 
Here  it  may  be  fractured  or  permanently  resected.  Dividing  their 
sternal  attachments^,  retract  the  intercostal  mmclcs  with  the  arteries 
in  the  space  opened  up  and  thus  expose  the  pleura. 

Dtlach  lie  pleura  by  loosening  the  sternal  attachments  of  the  tri< 
angularis  which  allows  tlic  pleura  to  be  drawn  outward.  This 
should  be  done  with  the  finger  parsed  under  the  sternum  and  hooked 
tround  the  border  of  the  pleural  sac  The  pericardial  sac  is  now 
exposed. 

/$mse  tA€  pcrua'diumt  first  catching  up  a  fold  between  two  forceps, 


PEKICASDIOTOHY 


5»7 


and  dividing  it  with  scissors.     If  possible,  the  edges  of  the  pericardial 
woimd  should  be  stitched  to  tlie  margin  of  the  skin  wound. 

Insert  gauze  drainage:  A  rubber  tube  is  too  likely  to  irritate  the 
heart.  This  operation  is  often  followed  by  recovery  without  any 
impairment  of  the  heart's  action. 


CHAPTER  III 
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EMPYEMA-  PURULENT  PLEURISY 

Various  bacteria  may  attack  the  pleura,  most  frequently  they  are 
the  pneumococcus,  the  streptococcus,  llie  slaphylococcus,  the 
bacillus  tuberculosis,  or  the  bacillus  communi  coli. 

Tlie  pneumococcus  is  usually  present  in  the  empyema  of  childhood. 
Be  on  your  guard  for  empyema  especially  in  whooping-cough. 

Tlie  clinical  hislorj-  and  the  prognosis  vary  in  different  forms  of 
the  disease  and  are  directly  depenilcnl  upon  the  form  of  the  infection. 

But,  whatever  Ihc  pyogenic  agent,  when  pus  has  once  formed  in 
the  pleural  cavity,  it  seeks  for  an  outlet  in  various  directions.  It 
may  rupture  into  a  bronchus  and  escape  by  the  mouth,  and,  under 
these  eircumslances,  pneumothorax  may  cnsuej  it  may  perforate 
the  chest  wall,  manifusling  ii.-ielf  ai  nn  external  abscess  of  various 
forms;  It  may  open  into  tlic  pericardium,  esophagus,  or  slomAch. 

In  every  case,  the  Ituigcr  relief  is  delaye<l,  the  greater  the  proba- 
bility that  the  lung  will  be  permanently  collapsed  or  bound  down 
by  adhesions.  Finally,  in  some  degree,  there  are  ain-ays  the  evQ 
results  of  sepsis.  There  is  every  reason,  then,  when  pus  is  known  to 
exist  in  the  pleural  cavity,  to  drain  %-ilhoHt  delay. 

The  diagnosis  resta  upon  the  history  of  the  case  (remembering  that 
this  history  will  vary  with  the  form  of  infection),  upon  the  pain,  the 
consdtutional  symptoms  which  are  those  of  sepsis  generally,  and 
upon  the  ph>'sical  signs.  These  arc:  distention  of  the  thorax  ac- 
companied perhaps  l>y  edema  of  the  chest  wall;  flatness  on  percussion 
and  evident  displacement  of  neighboring  organs;  absence  of  the 
vesicular  murmur,  and  the  presence  of  bronchial  breathing. 

Taylor,  of  Springfield  (Illinois  Med.  Jour.,  1907),  attributes  the 
most  frequent  source  of  error  in  diagnosis  to  a  misconception  of  the 
position  assumed  by  the  exudate. 
Pbjvidaas  arc  observed  trying  \a  tsMiViUsh  a  hortxonial  line  for 
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the  exudate  with  the  paticat  in  the  sitting  posture,  under  the  im- 
pressiOD  that  the  fluid  will  follow  the  influence  of  gravity.  But  this 
is  the  exception  rather  than  the  rule.  1'he  dullness  is  tisually  higher 
poftteriorly.  The  "S"-shapcd  line  of  Ellis,  if  present  at  all,  is  so 
variable  from  day  I0  day  as  to  be  of  minor  importance.  Taylor 
remarks  further  that  the  character  of  the  fluid  is  often  a  matter  of 
doubt.     Chills  and  variable  lemperature  point  to  pus,  although  he 
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hu  seen  patients  lecovcring  from  pneumonia  who  had  none  of  these 
symptoms  and  yet  carried  around  three  pints  of  pus  in  the  pleural 
cavity. 

Most  of  the  signs  and  symptoms  may  occur  as  well  with  pleurisy 
with  effusion,  and  it  is  only  by  expIorator>'  puncture  Uiat  the  matter 
may  be  ddinilely  determined. 

Explifratory  fiunttute,  then,  k  the  court  of  final  resort  and  to.m»*. 
always  be  employed  before  deciding  up<m  xVw:  Votwv  ^  w»!a.\.w*re.v. 
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Let  the  patient  lie  on  the  sound  side  n-itb  hb  shoulders  elevated 
and  the  ann  of  the  nfTvcted  side  extended  above  the  head,  the  effect 
of  which  ii  to  widen  the  intercostal  spacesL  Locale,  for  example,  a 
ptrfnt  in  the  axillary  line  and  the  sixth  intercostal  space.  Freeze  tlie 
skin  with  ethyl  chloride  or  inject  a  Itlllc  cocaine  at  the  site  of  punc- 
ture. Press  a  finger  into  the  intercostal  space  and  locate  the  lower 
border  of  the  rib.  Willi  the  finger  as  guide  enter  the  needle  so  us  to 
avoid  the  rib  and  thrust  it  inward  and  slightly  upward.  One  can 
reudUy  determine  whether  it  has  reached  the  pleural  cavity  by  the 
decree  of  resistance.  Enough  fluid,  whether  pus 
or  5Crum,  will  escape  through  the  aspirating  needle 
to  make  its  presence  certain;  but  in  order  to  draw 
off  any  quantity  an  aspirator,  of  which  Potain's 
(Fig.  374)  is  the  best  type,  must  be  attached.  A 
serous  pleuritic  effusion  is  relieved  by  aspiration. 
Somclimcs  removal  of  c\'cn  a  small  quantity  will 
start  alxsorplion  in  a  case  of  long  standing.  If  the 
fluid  is  pus,  the  subsequent  course  of  events  is 
quite  different. 

As  has  been  said,  ever)-  purulent  pleurisy  must 
be  opened  as  soon  as  possible,  must  be  opened 
freely  and  at  its  lower  point. 

In  the  case  of  a  child,  it  sufGces  usually  lo  in- 
cise the  intercostal  space  in  order  to  perfect  a 
cure.  Id  the  case  of  the  adult,  it  is  necessary  lo  resect  a  rib  for 
adequate  drainage,  and  even  then  the  patient  may  shortly  die  or 
retain  a  chronic  sinus.  These  possibilities  should  always  be  ex- 
plained before  the  operation,  necessary  but  disagreeable,  is  under- 
taken. 

SiU  of  the  Incision. — The  cavity  must  be  opened  where  it  will  drain 
best  in  the  recumbent  position.  The  lowest  level  of  the  abscess  can 
be  determined  only  by  exploratory  puncture;  any  oilier  method  is 
usdus.  Having  ahcady  confirmed  the  diagnosis  by  puncture,  now 
at  tiie  beginning  of  the  operation,  make  another  exploratory  punc- 
'tireio  the  space  ncjct  lower.    If  p\isiiloM'R4^S\wt,^ttncl«re  again 
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In  the  space  below,  and  so  on  until  no  pus  is  found.    The  last  punc- 
ture produdnj;  pus  will  be  the  ^te  of  the  incision. 

Anatomy  (Fig.  375). — The  aim  will  be  to  incise  parallel  with  the 
rib.  In  going  through  the  structures  of  the  intercostal  space,  re- 
manber  that  ihc  vessels  and  nerve  lie  in  or  near  the  groove  tn  the 
loirer  border  of  <he  rib.  Incising  any  spoLce,  therefore,  keep  close 
to  the  lower  line  of  the  space,  keep  near  the  upper  border  of  the  rib 
forming  the  lower  iMundary  of  the  space.  If  a  rib  is  to  be  resected, 
it  should  be  denuded  of  its  periosteum,  which  is  loosely  attached  and 
on  that  account  easily  stripped  oflf. 

EMPYEM.\  IN  THK  CASE  OF  A  CHILD 

In  the  case  of  a  child,  simple  incision  of  the  pleura  will  suffice. 
Under  general  anesthesia,  if  the  condition  of  the  putienl  will  permit, 
make  an  incision  ^  or  4  inches  long,  parallel  with  the  tibs. 
The  incision  traverses  the  skin,  and  beneath  it  a  cellular  layer,  often 
edematous.    Next  divide  the  muscles,  letting  the  rib  serve  as  a  resist- 
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Eng  plane.  In  front  they  are  thin  (poctoralis  major] ;  behind,  thicker 
(latissiiDus  dorsl  and  serratus  magnus).  Divide  them  at  a  single 
stroke  and  without  concern.  A  small  artery  may  need  to  bectamped. 
Having  exposed  the  rib  (Fig.  376),  retract  the  upper  lip  of  the 
wound  aii<t  locate  the  upper  border  of  tlie  rib;  below,  it  bounds  the 
space  about  to  be  penetrated.  Following  this  border,  incise  layer 
by  layer,  tlie  intercostal  muscles.  There  is  never  any  serious  hemor- 
rhage. As  you  approach  the  pleura,  be  prepared  for  a  sudden  spurt 
of  pus,  and,  when  the  pus  Sows,  it  is  e%*ident  the  pleura  is  of>cned. 
Enlarge  the  opening,  using  the  left  index  linger  as  a  guide.  Incline 
the  jKitient  so  that  the  cavity  may  be  entirely  em\>t.wi.  ?V.-».>\«. 
drainage-tube  (Fig.  382). 


I 


SSa  EUPYEUA — FUSULENT  PLEURISY 

EMPYEMA  IN  THE  CASE  OF  AN  ADITLT 


In  the  case  of  empyema  in  an  adult,  it  is  usually  necessary  to  resect 
a  rib.  One  needs  a  bone-cutiinR  forceps  or  a  costolotne  and  a  curvtd 
periosteal  elevator  or  rugjne  in  adtlilion  1o  ihc  ordinary  instnimcnls. 


Pic  JT7  — Indlion  of  Ihe  coiIhI  pMfoil«iiB.    (I'laH.) 

Local  anesihtsia  is  preferable  and  with  a  little  patience  will  be 
made  to  serve.  Having  detcTmincd  the  line  of  the  incision  inject 
with  novonun,  inlradermically.     Next  infiltrate  the  sulii'utaneous 
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tissues  along  the  same  Uiic.     Usually  after  a  wail  of  five  nunules  till 
skin  and  fasdas  may  be  divided  wilhout  pain. 

An  injection  is  next  made  in  the  periosteum  and  Ihe  tissues  ad- 
jacent to  (he  site  to  be  sectioned.  With  the  timorous,  ether  may  be 
necessary  but  k  can  never  be  conadered  safe  in  such  i-onditions. 
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Having  dctcroiined,  then,  the  site  of  indsion  by  exploratory 
puncture,  incise  the  skin  and  muscles  as  in  the  case  o(  a  child.    The 
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lenifth  of  llie  incision  will  equal  four  fingers'  l)readlh.     When  the 
rib  is  exposed,  divide  its  ]>eno9teum  in  the  middle  line  (Fig.  377). 

The  tUnudation  oj  the  rib  is  an  important  slq>.  With  the  ruginc 
or  cunxd  periusteal  clevalor,  uncover  the  upper  half  of  the  exlcmal 
surface  of  the  rib  first  and  then  the  lower  half,  keeping  very  close  to 
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ihi:  rib  as  you  reach  l!ic  lower  border,  so  as  not  to  wound  llie  inter- 
costal vessels  or  nerve,  which  are  closely  attached  to  the  perioBteum 
and  arc  removed  with  it.  Finally,  uncover  the  deep  surface  of  the 
rib.  Carefully  sUp  the  elevator  upward  between  the  buiie  and  its 
periosteum,  which  is  loosely  attached  (Fig.  378).  Carry  the  elevator 
to  one  end  of  the  section  and  then  to  the  other  and  the  part  of  the 
rib  lo  be  removed  is  thus  entirely  freed  from  its  i;}«vm.v»»!> 
tiachment. 
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Dividi:  the  rib.    Introduce  one  blade  of  a  bone  forceps  or  costotome 
under  one  end  of  the  section  lo  be  removed  and  divide  it  (Fig.  379}. 


Pic.  3(1 — StSb  nmovtd,  plevtt  loclKd.    (K«(*-> 

Then  divide  the  other  end  (Fig.  580).  The  bone  removed  should  b« 
aH  to  3  inches  long.  The  stumps  should  not  project  beyond  the 
limit  of  Uie  flesh  wound,  else  necrosis  is  favored. 

Incise  the  pleura.    With  the  rib  removed,  the  periosteum  remains 
attached  to  the  pleura  and  this  periosteal  Uycr  is  incised  along  its 
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middle  (Fig,  381),  and  the  pleura  Is  divided  at  the  same  time, 
on  your  guard,  when  making  the  indsion,  for  a  spurt  of  pus. 

Empty  and  drain  Ike  cavity.  Incline  the  patient  to  one  side  and 
instruct  him  to  cough.  The  pus  pours  out,  often  oflfensivdy  fetid. 
Take  plenty  of  time.  Finally,  wipe  out  the  cavity  with  sterile  gauze. 
Irrigation  is  usually  iiiadWsable;  but,  U  used,  employ  only  warm, 
sterile  water,  salt  solution,  or  a  weak  solution  of  peroxide.  The 
stronger  antiseptics  are  dangerous.  Do  not  suture  the  wound  except 
to  cover  over  the  projecting  end  of  the  divided  rib.  The  difficulty 
lo  keep  the  irotmd  open. 
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DniMSe  inu»t  never  be  neglected.  Employ  two  large  and  long 
tubes  placed  in  diScrenl  directions  and  anchor  with  safet)--pins  (Fig, 
381)  or  by  a  suture,  elite  ihcy  may  be  lost  in  the  abscess  cavHty. 

Dressing. — This  is  important  Pack  mobt  sterile  or  boradc 
gauze  all  around  the  tubes,  between  the  lips  of  tlie  wound.  Apply 
an  ample  dressing  of  absorbent  cotton,  which  covers  half  the  thorax, 
and  hold  all  in  place  with  a  large  flannel  bandage  maintained  by 
suspenders.  Let  the  patient  occupy  the  half-silting  position,  in- 
clined toward  the  affected  side  and  supported  by  pillows  at  the 
back. 

Subsequent  Care. — After  a  few  hours,  change  the  dressing,  which  is 
usually  saturated,  but  do  not  disturb  the  drains.  Change  the  dress- 
ing twice  daily  until  the  discharge  diminishes  and  about  the  third 
day  withdraw,  cleanse,  and  rqilace  tlie  tulies  in  the  same  place  and  to 
the  same  tUplk;  else  look  for  trouble,  U  you  fail  to  accomplish  this. 

Do  not  irrigate  while  making  these  dressings,  unless  the  discharge 
has  persisted  undiminished  for  a  week  and  continues  fetid,  when  it  is 
best  to  use  a  sterile  wash  of  salt  solution  or  dilute  petoude,  which 
is  to  be  injected  under  very  slight  pressure. 

The  end  reiutli  vary  witli  the  nature  of  the  mfccUon. 

(i)  The  m eta- pneumonic  pleurisy  of  children  is  usually  cured. 
About  the  fifteenth  day,  smaller  tubes  may  be  used  and  arc  gradually 
to  be  shortened  as  granulation  proceeds.  In  tlic  fortunate  ca.ie,  the 
opening  will  close  in  something  like  two  months. 

(1)  In  tubercuUir  pleurisy  with  secondary  infection,  cure  scarcely 
ever  takes  place.  The  patient  will  probably  die  in  a  few  months  of 
amyloid  degeneration.  Even  if  the  patient  does  not  die  soon,  the 
suppuration  shows  little  tendency  to  yield.  In  these  cases  with  per- 
sistent sinus,  the  bismuth  paste  injection  often  hastens  a  cure. 

is)  Streptococcic  or  staphylococcic  pleurisy:  The  patient  may  go 
on  to  death  or  ebe  recovers  with  persistent  sinus.  Keep  the  orifice 
open,  for  if  the  pus  is  allowed  to  accumulate,  it  will  be  necessary  to 
operate  again.  Keep  watcli  on  tlie  functions  of  the  kidney  and 
liver.  Remember  the  frequency  of  metastatic  abscess,  as  of  the 
brain,  for  example. 

Alter  two  to  four  months,  (he  case  may  be  referred  to  a  c:9cc\»!Mt>. 
tor  a  plastic  o|>eralion. 
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CHAPTER  IV 
URGENT  CRANIECTOMY:  TREPHININO 
FRACTURE  OF  VAULT  OF  THE  SKUU, 

There  arc  two  conditions  which  may  accompany  fracture  of  the 
skuU,  singly  or  together,  either  o(  whicb  demands  immediate  relief. 
(Sec  l-'racturc  of  the  SkuU.) 

{A)  The  depressed  Jragmtnis  have  contused  and  lacerated  the 
brain;  consciousness  was  immediately  lost  and  wa.s  not  regained. 
Under  these  circumstances,  the  fragments  must  be  elevated  without 
delay. 

(B)  Ufmorrhage  has  occurred  witliin  the  cranial  carity  and  the 
clot  compresses  [he  brain.  In  this  case,  there  is  a  "free  interval." 
The  patient  regains  consciousness  and,  perhaps,  for  a  time — two  to 
twenty-four  houn — appears  not  to  be  seriously  injured,  but  little  by 
little  the  signs  of  "compression"  develop,  namely:  restlessness,  dull- 
ness,  stupor,  coma;  normal  pulse  at  first,  but  which  finally  grows  slow, 
full  and  bounding;  and  slow  and  stertorous  breathing.  Delay  is 
dangerous.     The  clot  must  be  removed  and  the  hemorrhage  checked. 

Nearly  always  it  b  the  middle  Meningeal  which  is  at  faulL  There 
is  in  consequence  an  extradural  hematoma.  Once  in  a  while,  however, 
the  bleeding  will  be  found  to  proceed  from  a  ruptured  sinus  or  from 
the  pial  arteries  and  there  exists  at  the  same  time  an  injury  to  the 
brain  substance.  Tlicre  is,  in  this  case,  an  intradural  or  inlracerebrat 
hematoma. 

Whatever  the  form  of  compression,  one  is  compelled  to  operate, 
but  he  must  first  get  the  anatomy  of  the  middle  meningval  artery 
dearly  in  mind. 

Tlie  middle  mcninscul,  a  branch  of  the  intrrnal  maiilUry,  b  the  *i(c  of  the 

r^UI,  tiilcrin);  tlic  cniiiiat  cavity  at  the  biu«  oi  Ilw  tkull,  througb  the  lonmeii 

tpiaosam.     tt  is  embedded  in  tlic  dutk  knd  &n>ovn  tK«  inner  surlacc  of  the  skuU. 

Abore  tbe  kvel  o(  the  sygoma,  the  kiteiy  dVvUka.   T^  toOnW  Wwvck 
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the  unaller,  is  directed  upward  and  bodtwanl,  and  the  9nlm«r  bnmdi  (Fig. 
J83],  the  muiu  impottant,  asc^nd^  vctUc&IIy  to  the  (rontD-parieliil  suture, 
which  it  followii  upu-ani,  pacing  a  little  potterior  toil.  Asit  teaches  thututure, 
It  fives  oK  lunstiiiilly  a  posterior  branch.  The  ontcnor  bnuich  is  accompanied 
by  vein*  which  occaiionolly  OHume  the  impottuice  of  a  untu. 

1'he  directions  for  ticphlninc  over  tlic  middle  mtningcut  arc  quite  dcfisitt^ 
but  usually  uooecMMkry  to  regard  in  emergency  surgery,  (or  it  is  a  Diistakc 
not  to  follow  the  exterior  tndicatious  and  slides  furnished  by  the  traumatism. 
StOl  one  should  be  able  to  locate  thoc  points  readily. 

Tiro  horisonta]  and  two  vcrUcnl  Uues  are  employed  to  loriite  the  path*  of  the 
tiro  branches  of  the  middle  meningeeL  Draw  the  6nt  (A)  from  the  inferior 
border  of  the  orbit  along  the  lyBOtna  to  the  external  meRlus.  Praw  the  lucond 
(B)  from  the  upper  border  o(  the  orbit  back- 
ward, and  pArallel  with  the  first,  ending  be- 
yond tlie  tine  of  the  maitoid.  Tu  locate  the 
path  of  the  anterior  branch  of  the  middle 
meningeal,  draw  a  perpendicular  line  from  A 
upwnrd  from  a  point  corrrapondtng  tn  the 
middle  of  tygoma;  and  where  it  cult  B  b 
tha  point  most  advantageous  fur  rxpoMCK 
the  anterior  branch.  This  vertical  line  is 
■bout  two  inches  in  length  01  approximately 
equal  to  the  length  of  the  lost  two  joints  of 
the  index  finger.  To  locate  the  track  of  the 
poaterior  branch:  From  the  apex  oi  Ihc  maa- 
toJd,  draw  a  stcond  vertical  line  upward;  ilx 
point  of  Junction  with  B  IndlcalM  the  path 
of  the  posterior  branch.  These  lines  may  be  marked  oS  on  the  skb  by  tincture 
of  Iodine. 

Operation. — Provide,  beudes  the  ordinary  tDStrumeDts,  Rongeur 
forccps,  a  mallet  and  chbcl,  or  a  trephine.  Carefully  sbave  the  baU 
of  lUe  head  corresponding  to  the  traumatism  or,  cv'en  better,  the 
whole  head.  Sterilize  tlic  field.  Scrub  with  soap  am)  water,  fol- 
lowed by  ether,  which  in  turn  is  followed  by  bichloride  solution. 
There  must  be  no  relaxation  in  the  disinfection,  whether  exploration 
is  10  be  extensive  or  not,  for  asepsis  is  the  best  means  of  prcvcaliog 
a  hernia  of  the  brain. 

General  vl  itciM; ji'd.— Of  ten  the  sensibility  is  so  benumbed,  the 
patient  so  depressed,  that  anesthesia  is  both  unnecessary  and  danger- 
ous. Cliloroform  is  generally  best  for  brain  surgery,  but.  cAvw  vi 
safer  in  these  urgent  cases  with  much  tbocV. 


PiO  jSj.— Oulline  of  (lie  niddk 
mtniocMJ  arMcy.  {.Vttu  tfttr 
C-wo.) 
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Incision, — -The  incision  will  vary  with  the  conditions.  Wc  wiD 
suppose  three  circumstances:  (a)  there  is  an  extensive  liliin  wound; 
(b)  there  is  a  bullet  wound;  (c)  there  is  no  wound  of  the  soft  parts. 

(a)  If  there  is  an  extensive  and  ragged  skin  wound,  it  is  better  to 
enlarge  it  at  once  by  crucial  ineision.  This  has  the  advantage  of 
being  rapi<lly  done,  but  has  the  disndvanlage  that  it  interferes  with 
the  blood  supply  of  the  flaps  (I'ig.  384). 
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Pio>  |l4- — Dtprcwnl  fractuf*  al  ili«  ikull>    Crad*!  lacluen.    lVfa.t 

(b)  If  there  is  a  bullet  wound,  make  a  " (/"'Shaped  Jiap  with  t6« 
bullet  wound  in  the  center,  and  which  retains  its  attachment  below, 
the  belter  to  conserve  the  blood  supply. 

(c)  If  there  is  no  open  wound,  make  the  same  sort  of  "U  "-shaped 
flap  with  its  pedicle  downward,  o\'er  the  site  of  the  contusion. 

Cut  boldly  to  the  bone  if  it  is  resistant.    It  the  fragments  are 

mobile  under  the  scalp,  proceed  cautiously,  hut  do  not  stop  until  on 

the  iiericranium.     I'hc  incision  will  often  traverse  a  xonc  which  is 

contused  and  infiltrated,  the  various  layers  being  indistinguishable. 

If  possible,  form  the  flaps  first  and  then  c%uVk  vV^c  bleeding  ^ints 
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along  ibu  cdg»  of  the  flaps.  In  some  cases  ic  may  be  iiecosuy  to 
damp  a  vessel  before  the  incisions  are  completed. 

As  soon  as  the  bone  is  reached,  hurriedly  strip  back  the  flaps,  in- 
cluding the  periosteum.  The  site  of  the  fracture  is  now  exposed 
(Fig.  3S5).  One  of  two  conditions  presents:  (i)  there  are  depressed 
fragments  which  muiit  be  removed,  or  (i)  there  is  ajiisttfe  without  de- 
pression, but  beneath  the  bone  there  is  a  clot  to  remove  and  a  hemor- 
rhage lo  check. 

( I )  Tlie  fragments  arc  often  superimposed  in  two  layers  and  those 
of  the  internal  table  arc  usually  the  most  extensive.    In  some  coses 


PM  jR). — Slrtppliig  bMk  lh«  pvilMMnm  to  M^M*  tW  Said  ol  FnelBi*.    (Vm».I 
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the  fragments  are  easily  extracted,  but  in  others  the  bony  fragments 
arc  so  wedged  in  that  it  h  difficult  to  induce  any  instrument  to  pry 
them  loose.  Failing  in  this,  notch  the  sound  bone  along  the  line  of 
fracture  with  the  chisel,  and  in  this  manner  open  up  a  way  to  intro- 
duce the  elevator.  Be  careful  not  to  further  bruise  the  brain  in 
extracting  the  fragments,  employing  ordy  horizontal  traction. 
Never  wrench  or  twist  the  fragments  (Fig.  $86). 

The  deeper  fragments  are  usually  adherent  lo  the  dura  mater  and, 
if  so,  require  to  be  stripped  loose  before  attempting  extraction. 

(a)  If  there  cxbts  merely  a^iiJtire,  \i •«VVl\>t  T««ciaws  \ft \tw^'»«- 
J* 


S30  URGENT  CRAHIECTOUY:  TREPmNINC 

At  the  pos&iblc  site  of  th«  hemorrhage,  create  an  oritice  in  the  skull, 
either  with  the  trephine  or  with  mallet  and  chisel. 

Trephine.— i.\)  The  ordinary  Gall  lrq>hine  may  be  e[nployc<I. 
Begin  by  protruding  its  sharp  point  about  t/i6  inch  and  boring  it 
into  the  skull  at  the  selected  site.  As  soon  as  the  cutting  edge  of  the 
trephine  bas  grooved  tlie  skull,  retract  the  point,  and  proceed  to 
deepen  the  groove  by  rapid  half -rotations  of  the  wrist.  From  time 
to  time,  test  the  groove  with  the  point  of  a  probe  to  be  sure  that  one 
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Flc  iK. — Rvmaval  of  ths  tncmmta.    trisK) 

side  is  not  cutting  faster  than  the  other.  If  there  is  any  difference, 
regulate  the  pressure  accordingly.  Diminished  resistance  and 
increased  blood  flow  indicate  penetration  of  the  outer  table. 

The  inner  table  is  more  re»3taat,  and,  when  it  is  reached,  one  must 
proceed  more  cautiously.  When  it  is  judged  that  section  is  com- 
plete, the  trephine  may  be  removed  and  gentle  effort  made  to  elevate 
the  button.  If  the  bone  is  completely  divided,  the  button  is  easily 
removed. 

(B)  Doyens'  instrument  is  in  less  conunon  use,  but  Is  simple  and 
cfBctcnt.     It  consists  of  a  brace,  a  perforator,  and  burrs  of  various 
«M8  (Fig.  387). 
B^in  by  attaching  the  pcrloraloi  ittd  drilling  a  shallow  hole. 


DOVEN  IRKPHINE 


531 


Steadying  the  brace  with  the  left  hand.  The  instrument  must  always 
be  kept  perpendicular  to  the  skull.  Next  replace  the  perforator  willi 
a  burr  and  rapidly  ream  out  ihe  opening  begun  by  the  perforator.  As 
before,  one  recognizes  the  approach  to  the  diploe  and  the  inner  table. 


Pic  jtT,— DoycD  trcphiaa.  Tin  pcriorklat  utMbed  to  llie  brac«  U  uMd  to  cut  tbroalb 
the  oular  tabici  tht  opaDUig  MbwqiUDtly  titbrgvd  by  bum  of  vtrjoiu  UCM,  npUcinc  (h* 
perforator  on  tha  hnt*. 

The  burr  pushes  the  dura  before  it  without  injury  (Fig.  388).  A 
quadrilateral  or  circular  flap  may  be  outlined  by  additional  openings, 
and  the  chisel  or  rongeur  used  to  complete  the  section  of  the  flap. 

(C)  Tlie  mallet  and  chisel  may  be  used  anti,  while  not  so  efficient 
us  the  trephine,  will  serve  the  purpose.  Begin 
by  culling  a  narrow  groove  in  the  skull,  dot-p- 
ening  it  gradually  until  the  inner  table  U 
reached  and  divided.  The  chief  point  to  be 
emphasbed  is  that  the  chisel  is  to  be  held 
quite  obliquely  to  avoid  concusuon  and  un- 
expected penetration. 

Dtlath  Ike  dura  mater, 
employed,  the  dura  b  now  exposed,  and  if  the 
opening,  which  should  have  a  diameter  of  at  least  3  inches,  needs 
to  be  enbrged,  the  dura  should  be  detached  from  tlie  edge  of 
bone  and  the  chisel  or  rongeur  employed.  Enlarge  so  as  to  ex- 
pose as  much  as  possible  of  the  middle  memi\¥,t».\  mvct'J  . 

Trtat  (he  hemorrhage.    Once  ihc  cran\a\  ca,v\\s  N*  ni^  t^Kv^wA.,"**. 


Kio.    i»t— l>Mreli    trt- 
Whatever  the  means  jH«<hth'b».T.pp™«h« 
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next  concern  is  Uie  hemorrhage,    (a)  There  is  a  dot  to  be  removed; 
(b)  a  bleeding  vessel  to  control. 

(a)  The  dol  may  be  removed  with  the  finger  or  with  a  dull  curette. 
The  amount  of  the  accumulated  blood  may  be  astonishing,  but  one 
must  work  patiently.  The  clot  must  be  removed  (o  the  last  particle, 
remembering  that  toward  the  base  there  is  the  gn-alcsl  abundance. 
The  while  and  resistant  dura  maler  must  be  exposed  in  every  direc- 
tion (Fig.  389). 

(b)  Next  look  for  the  bleeding  vessel.  A  jet  of  blood  may  indicate 
the  proper  point  at  once,  and  the  vessel  is  caught  with  forceps  and  a 
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ligature  passed  with  a  needle  (Fig.  390).  If  the  bleeding  point  is  too 
deep,  the  forceps  may  be  left  in  position  for  twenty-four  hours. 
More  often,  perha)>s,  ihe  source  of  the  hemorrhage  cannot  be  defi- 
nitely determined  and  as  soon  as  the  compress  is  rcmovxd,  the  blood 
wells  up  from  the  bottom  of  the  cavity.  Depres^ng  the  head,  the 
change  in  the  stream's  direction  may  reveal  its  source  which  is  liable 
to  be  the  middle  meningeal  vein;  it  is  to  be  caught  up  and  ligateil 
like  the  artery.  If  the  blood  comes  from  a  sinus,  pack  the  cavity 
m-t'tA  sterile  game.  The  hemostasis  must  be  complete.  If  there  is 
on/y  iligbt,  yet  persistent  oozing,  \eave  a  ^avuft  xamvimfoT  twenty- 


AFTER  TREATMENT 


four  hours.    Suture  the  angles  of  the  wound  and  apply  a  dry] 
<licssing. 

Another  case,  more  rare;  The  dura  mater  is  tactraled  and  the  brain,  ^A 
more  or  less  contused,  is  exposed.  Catch  the  edges  of  the  dural  ^| 
wound  with  forceps  and,  raising  the  membrane,  gently  wipe  out  the  ^ 
dots  with  sterile  gauze. 

A  mere  slit  in  the  dura  may  be  repaired  by  catgut  suture,  but  if 
there  is  loss  of  tissue,  it  is  useless  to  attempt  suture  of  this  iuelastic       ; 
membrane.    The  bcmorrbage  must  be  cared  for  in  the  manner 
already  described. 


Pio.  ]«o. — Ligkllon  ot  the  mldills  meplosokl  krMrr>    {Vna-^ 

Most  trying  are  those  cases  presenting  a  subdural  hematoma.    Tre- 
phining is  completed  and  the  dura  is  exposed,  but  there  is  no  clot. 
Instead,  the  dura,  tense  and  darkened,  bulges  toward  the  orifice. 
Moke  a  crucial  incision  in  the  dura,  or  raise  a  flap  with  its  base  above, 
and  wipe  out  the  ucudatc,  usually  diffused.    Be  very  careful  not  to , 
give  additional  injury  to  the  contused  brain  tissue.    Leave  a  strip  of  j 
sterile  gatue  in  the  wound  tor  drainage,  removing  it  on  thesecon 
day. 

A/lrr-lrcalmrnl. — Following  the  operation,  it  may  be  DOCC 
to  inject  i  or    i  quarts  of  salt  solution   in    (lie   fint  ^teo^-' 
hours.    No  alcoholic  stimulants  must  \>e  u«iA.   "^^w:^  >!w!-  \a-*w«*- 


534 


UBOEST  craniectomy:  TKEPniKING 


absolutely  quiet,  llie  head  slightly  elevated,  and  change  the  dressing 
&s  often  as  soiled.  If  sq>sis  occurs,  open  up  the  wound.  If  there  ts 
hernia  ceieliri,  Treves  advises  a  gaiue  pad  saturated  with  alcohol 
held  on  under  light  pressure. 

Results. — ^The  patient  may  die  without  regaining  consciousness, 
owing  to  the  shock  of  the  trauniaiism,  aggravated  perhaps  by  that 
of  the  operation;  for  this  reason,  it  is  absolutely  necessary  to  give 
as  little  chloroform  and  to  do  the  operation  as  rapidly  us  possible- 
He  may  die  the  next  day  from  persistent  hemorrhage.  He  may 
die  between  the  tliird  and  eighth  day  from  .septic  meningitis,  due  to 
infection  from  the  injury  or  the  operation.  Watch  the  course  of  the 
temperature  in  order  to  forecast  sepsis. 

Finally,  he  may  recover,  and  even  then  he  may  develop  a  Jack- 
sonian  epilqisy,  delayed  perhaps  as  long  as  ten  year*.' 


FRACrURB  ox  THK  BASK  OP  TUK  SKULL 
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It  has  alreaily  been  said  it  would  seem  that  the  only  way,  as  cer- 
tainly as  may  be,  to  forestall  infection  in  fracture  of  the  ha.se  is  to 
trephine  and  drain,  leaving  a  permanent  escape  for  microbes  and 
Ihtir  toxins.  If  there  is  evidence  of  compre$.sion  originating  at  the 
base,  the  trephining  is  even  more  imperative. 

Cushing  recommends  drainage  through  the  lower  temporal  region 
(or  the  reason  that  ver>-  much  more  frequently  the  middle  fossa  is 
involved,  the  middle  meningeal  artery  ruptured,  and  the  tip  of  the 
middle  cerebral  lobe  contused. 

Operation. — Make  an  incision  from  the  middle  of  the  sygoma  di- 
rectly upward  to  the  temporal  ridge.  Clamp  the  divided  brandies  of 
the  artery.  Divide  ilie  temporal  fascia  and  split  the  muscle  in  the 
same  line  and  cut  through  to  the  bone.  Strip  back  the  two  halves 
of  the  temporal  by  free  u*e  of  llierugine.  If  thereisalineofltacturc, 
or  some  indication  of  pressure,  trephine  accordingly.  Otherwise,  aim 
to  make  the  opening  near  the  junction  of  the  temporal  with  the  great 
wing  of  the  sphenoid.     An  cutradural  hemorrhage  may  be  brought 

■  ll  DccaiionttUy-  hKppent  tbnt  the  hcmorrhnge  occura  «it  the  xjdc  opposite 
ihe  tnunuttiim.    Thafc  ii  notbituc  to  do  but  trp««t  the  trephining  on  the  op- 
Ue  aide,  for  the  nuller  cianol  be  deltiimntd  btfoKhand. 


to  light  and  a  ruptured  middle  meningeal  found.  In  other  cases,  the 
cflusicwi  will  Ije  reathcd  only  aflcr  the  dura  is  divided.  The  escape 
of  the  bloody  cerebrospinal  fluid  will  be  favored  by  passing  a  curved 
blunt  dissector  down  under  the  temporal  lobe.  If  tlie  effusion  is 
merely  serous,  the  wound  may  be  closed ;  if  there  is  any  persistence  of 
oozing,  8  strip  of  rubber  tissue  should  be  left  in  the  lower  angle  of  the 
wound,  extending  into  the  cranial  cavity  under  the  temporal  lobe. 
Vincent  (Rcvuc  dc  Chirurgic,  Aug.,  1909)  concludes  that  thiit  inter- 
vention will  reduce  materially  the  scqudic  so  common  to  fracture  of 
the  base  not  treated  by  operation.  But  with  this  conclusion  the 
majority  of  surgeons  do  not  agree  and  (he  tendency  is  to  treat  these 
cases  by  non-operative  methods.  Certainly  for  the  general  prac- 
titioner operative  procedures  will  remain  a  method  only  to  be  em- 
ployed when  focal  signs  of  brain  pressure  are  present. 

TBEPniKtNG  TJTE  SOBOCCIPITAL  REGION 

'  A  case  of  Ford's  illustrates  this  procedure:  A  man  of  fifty  years 
fell  from  a  slrect-car,  striking  upon  his  head.  He  was  only  slightly 
daxed;  insisted  he  was  not  hurt  and  walked  home.  An  hour  Later, 
his  head  began  to  pain  severely  and  in  the  course  of  a  couple  of  hours 
he  began  to  grow  drowsy  and  so  gradually  lapsed  into  unconscious- 
ness. He  developed  a  divergent  strabismus,  but  his  pupils  re- 
mained normal  and  there  were  no  sign-s  of  motor  paralysis.  There 
were  no  marks  about  his  head  to  indicate  injur}'. 

After  twenty-four  hours,  Ford  was  called  in.  He  found  the  pa- 
tient still  unconscious  and  with  the  pulse  and  rcspLratioo  of  com- 
pTCision.  He  was  removed  to  the  hospital  for  operation.  After  the 
head  was  shaved,  a  flatness  was  noticed  below  the  occipital  protuber- 
ance, tliough  there  was  no  dq>reision  or  evidence  of  contusion.  It 
was  decided,  however,  to  trephine  over  this  point.  A  semilunar 
incision,  convex  upward,  mapped  out  a  flap  with  the  base  downward, 
and  the  skull  was  exposed.  A  stellated  non-depressed  fracture  was 
found.  A  trephine  button  removed  revealed  the  presence  of  a  large 
clot.  A  large  area  of  bone  was  removed  witli  rongeur  forceps  and  an 
immense  subdural  clot  cleaned  out  of  the  posterior  fossa.  A  sUwj 
of  iodoform  gauze  was  left  for  drainage.    VJwnXwttMV^^^^Ksw^a?! . 
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UKOEKT  cxanikctouy:  tkephihihg 

We  might  add  that  in  all  cases  of  head  injury  followed  by  compres- 
sion symptoms,  but  in  which  there  is  no  evidence  of  rupture  of  the 
middle  meningeal  artery  nor  any  focal  symptom,  the  suboccipital 
operation  is  preferable  to  the  subtemporal.  It  will  give  easier  anil 
safer  access  and  more  efficient  drainage. 

TtlEPHINlNC   THE   FKONTAL   RKOION 

A  case  reported  by  Axtell,  of  Bellingham,  Wash.  (Northwest 
Medicine,  Nov.,  1908),  illustrates  the  procedure: 

A  laborer  received  a  violent  blow  from  a  cable  hook  above  the  left 
eye.  In  spite  of  the  severity  of  the  injury,  the  man  walked  a  mile  to 
camp.  Traveling  by  a  logging  train,  by  boat,  and  by  street  car, 
nine  hours  later  be  reached  the  hospital,  showing  no  indication  of 
collapse  till  be  reached  bis  destination.  He  bad  a  marked  depres- 
sion over  the  left  orbit,  a  swollen  eyelid,  and  a  protruding  eyeball. 

A  semicircular  incision  extending  from  the  bridge  of  the  nose  to  the 
externa)  angular  process  exposed  the  shattered  supraorbital  ridge. 
The  orbital  plate  of  the  frontal  bone  was  broken  into  fragments  and 
a  large  blood  clot  was  found  hlUog  the  upper  and  back  portion  of  the 
socket,  forcing  the  eye  onto  the  cheek. 

Three  lines  of  fracture  extended  from  the  supra-ortHtAl  tidge  across 
the  frontal,  which  was  depressed  in  several  places.  The  fragments 
of  the  orbital  plate  were  removed;  and,  on  removing  tlie  depressed 
portions  of  the  frontal,  the  dura  mater  and  subjacent  portion  of  the 
brain  were  found  mangled.  The  brain  tissue  was  trimmed  out,  the 
dura  adjusted,  and  the  ftsgment  of  the  supra>orbital  ridge  that 
remained  attached  to  the  pericranium  was  so  turned  and  fastened 
that  it  covered  the  supra-orbital  ridge  that  ha<1  been  destroyed. 
This  was  retained  in  place  by  sutures  passed  through  the  skin  flap 
which  was  drawn  into  place.  The  recovery  was  uninterrupted,  and 
a  year  after  there  was  nothing  to  indicate  the  injury  but  a  puffiness 
of  the  upper  lid. 

Trephining  or  Gunshot  Wounds.— Every  case  of  gunshot  wound 
of  the  skull  must  be  explored;  though,  of  course,  no  trephining  is 
nccei^arj-  unless  there  is  perforation  of  the  skull  or  unless  there  are 
endences  of  gunshot  fracture  without  ^iloiAtwa. 


When  it  has  been  determined  that  there  is  perforation,  raise  a  flap 
of  the  scalp  with  ihe  Imllet  wound  in  the  center,  as  has  been  alrendy 
described.  The  flap  must  be  larger  than  the  possible  trephine  open- 
ing in  the  skull.  Enlarge  Ihe  o])ening  In  the  skull  with  trephine, 
chisel  and  mallet,  or  with  rongeur  forceps.  Remove  al!  fragments  of 
Ijone  and  foreign  matter,  wiiw  out  the  dural  and  cerebral  wounds  with 
sterile  gauze.  Be  patient  and  persistent  in  this  cleansing.  Po  not 
explore  the  bullet  track  or  attempt  to  remove  the  bullet  unless,  of 
course,  it  is  within  easj'  reach.  A  case  operated  by  the  author  illus- 
trates the  matter. 

A  countryman  w«s  shot  in  the  top  of  the  head  with  a  ,^8  revolver 
by  A  circu&  employee,  Ihe  outcome  of  a  drunken  brawl,  He  was 
carted  home  to  die  hut  after  forty-eight  hours  he  was  still  alive  and 
surgical  aid  was  called.  He  had  never  regained  consciousness  and 
he  had  the  pulse  and  respiration  of  compression.  His  kitchen  was 
converted  into  an  operating  room  and  the  .'ikull  tre])hined.  The 
bullet  ranged  from  the  centcrr  of  the  vault  through  the  brain  to  the 
base.  Through  the  ragged  hole  in  the  brain  the  bullet  could  be  felt 
and  was  removed  only  to  be  followed  by  scnous  hemorrhage,  con- 
trolled by  packing  witJi  a  long  sirip  of  iodoform  gauze  which  was 
brought  out  through  the  bullet  opening  in  the  skin  flap  in  tlie 
course  of  repair. 

In  an  hour  after  the  operation  the  patient  was  conscious,  his  pulse 
and  respiration  mucli  improved.  In  a  few  hours,  however,  he  grew 
restless,  and  his  tempcratuie  and  pulse  rale  began  to  rise  and  at 
the  end  of  twenty-four  hours  he  was  in  active  delirium. 

The  gauze  packing  was  removed  followed  almost  immediately  by 
improvement.  There  was  only  slight  oozing  from  the  wound  which 
proceeded  to  repair  without  the  least  sign  of  infection. 

The  man's  recovery  was  rapid  and  apparently  complete,  except 
that  for  some  time  he  had  slight  disturbance  ai  sight  due  possibly 
CO  some  traumatism  of  the  visual  centers  in  the  occipital  lobes. 
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CHAFFER  V 

MASTOID  ABSCESS 

The  tympanum,  and  likewise  iu  accessory  cavities,  arc  normally 
sterile,  but  there  arc  two  highways  by  which  infection  may  reach 
this  site;  the  Eustachian  tube,  ami  the  ejtternat  auditory  canal.  The 
Eustachian  canal  is  the  much  more  common  route,  the  infection  first 
gaining  a  foothold  in  the  mucous  membrane  of  the  naso-pbaryox, 
so  that  an  inflammation  of  the  mucosa  of  the  middle  ear  is  often  only 
a  step  further  in  the  ordinary  pharyngeal  catarrhal  process. 

Finally,  the  catarrhai  inflammation  may  become  a  purulent  one, 
in  either  case,  running  an  oiute  or  chronic  course  Again,  the  pyo- 
genic germ  may  not  long  limit  its  operation  to  the  tympanum;  but 
eventually  invades  the  pneumatic  spaces  adjacent,  the  antrum  and 
mastoid  cells;  and  then  there  may  develop  a  mastoid  abscess,  a  con- 
dition full  of  potential  danger.  The  thin  roof  of  the  middle  car  is  the 
dividing  line  between  the  posterior  and  middle  cerebral  fossv,  and 
through  it,  infection  may  reacli  the  cerebellum  or  the  middle  lobe 
of  the  cerebrum.  Meningitis,  epidural,  cerebral,  or  cerebellarabscess 
is  the  immediate  result. 

The  mastoid  cdls  are  separated  from  the  lateral  sinus  by  a  bony 
partition,  so  that  thiough  the  iimall  venous  channels  or  by  necrosis 
of  the  bony  wall,  infection  may  reach  the  sinus.  Finally,  general 
infection  and  sinus  thrombosis  may  ensue,  followed  perhaps  by 
metastatic  abscess. 

These  are  the  actual  dangers  of  mastoid  abscess  and  one  can  never 
tell  how  fast  the  pathological  process  may  extend,  aided  by  btmc  ero- 
sion or  by  the  escape  of  the  infectious  matter  through  apertures  in 
the  bone  or  by  way  of  the  blood  \'c>sels  and  lymphatics. 

AchU  purtiUta  mastoidilis,  then,  is  an  emergency,  and  every  doctor 

should  feel  himself  prepared  to  tre])hinc  the  mastoid  if  it  bcomes  hit 

dui^,  and  it  b  his  duty  if  no  one  more  skilled  is  at  hand. 

How  shall  one  rccogniM  llus  tmet^Tdcy? 
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The  pain,  Elcq>lcssncss,  prostration,  fever,  together  with  the  his- 
tory of  the  case,  point  with  a  great  degree  of  probability  to  the  nature 
of  the  trouble.  Now,  if  the  examination  adds  certain  other  si^ns  to 
these  symptoms,  the  indications  for  intervention  are  dcAnite: 

(1)  You  find  the  upper  and  posterior  quadrant  of  the  car  drum 
(ShrapncH's  membrane)  bulging  and  perhaps  the  superior  and  poste- 
rior walls  of  the  canal  are  swollen. 

(a)  You  find  persistent  tenderness  over  the  mastoid  process. 

(3}  You  may  obscr^-e  that  a  previously  free  discharge  has  suddenly 
diminished  and  this  is  an  added  warning  that  delay  is  dangerous. 

To  repeat,  the  ordinal  symptoms  are  pain,  redness,  swell- 
ing, bulging  of  the  drum,  and  fever.  The  first  thing  to  do  is  a  para- 
centesis. 

PARACENTESIS 

Douche  the  auditory  canal  gently  with  warm,  sterile  water;  co- 
cainize the  canal  with  a  lo  per  cent,  solution  and  wait  live  or  ten 
minutes.  With  tJie  otoscope,  expose  the  drum  and  locate  the  bulging 
area.  Puncture  it  with  a  small  pointed  bistoury  making  an  incision 
3  or  4  mm.  long,  downward  and  forward. 

There  is  nothing  to  fear.  Even  if  the  drum  has  spontaneously 
ruptured,  it  is  often  an  advantage  to  enlarge  the  opening.  Usually 
a  few  drops  of  pus  escape.     Follow  with  irrigation. 

If,  at  the  end  of  twenty-four  hours,  the  symptoms  have  notsub- 
sided,  proceed  without  further  delay  to  trephine  the  mastoid. 

OPEKATION  ros  UASIOtU  ABSCESS 
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The  operation  is  easy  and  without  much  danger  if  one  but  knows 
the  anatomy  (I-'ig.  ,195).  The  sigmoid  sinus  is  more  shallow  in  chil- 
dren than  adults.  Recall  the  situation  of  the  spine  ol  Henle,  the 
facial  nerve,  and  the  lateral  sinus.  The  spine  <A  Henle  marks 
the  upper  limit  of  the  external  meatus;  ^i  inch  above  it  is  the 

L middle  cerebral  fossa;  the  mastoid  antrum  is  >$  inch  jKuterior. 
Shave  the  temporo-parielal  region  and  scrupulously  prepare  the 
field.     General  anesthesia  is  indispensable. 
Special  ittstrumenis  neccssar>'  arc  a  Matcwca  wA-cs » 's.  ^wa^  "o- 


FiO.  jgi^—Ltndraacka  ol  (hs  inuleld.     Th*  iquan  reprcMnta  chs  mm  Io  be  IMjibioad 
Ibt  deitrd  )lnu,  Ib«  count  a4  the  laianl  tiani,    (Vmh.) 
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Pra.  JM> — looUioa  tot  EOkMcAA  OtM^^^iB**  VI* 
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cm.    wide),   a    small    gouge,    mallet,    curette,    curved   periosteal 
elevator,  and  probe. 

Incision  (Fig.  391). — fi^in  at  the  apex  of  the  mastoid  and  follow 
Ihc  curve  of  the  tTtcraal  car  to  the  level  of  its  attachmcut  ahovfc 
This  indsion  reaches  to  the  bone;  and,  when  operating  on  children, 
be  careful  not  to  cut  through  the  bone,  Catdi  the  bleeding  vessels 
In  the  gaping  wound.     Rapidly  denude  the  hone,  an  underlak- 
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fia.  joj. — Dinudintt  the  mattoid  with  iha  niKlnc.    (T'Na.) 

lewhat  dilTicuit  below  where  tlie  Hterno-mastoid  b  attadicd 

303). 

Introduce  a  sound  into  the  external  au<Iitory  canal  to  determine 
its  direction.     Expose  the  spine  of  Uenle. 

Ttephint.  Start  the  chisel  verltailly  j  mm.  behind  the 
meatus;  two  or  three  slight  blows  of  the  mallet  will  be  sufficient. 
In  a  diild,  a  bbtoury  nmy  be  UHcd.  Make  the  second  trace  with  the 
chbd  boruonta]  and  on  a  level  with  the  spine  of  llcnle.  The  third 
ifl  parallel  with  tlie  second,  and  finally  the  fourth,  paralld  with  the 
first,  completes  the  outline  of  chip.    1Vi\»  io\)i^Oa  >a.'a«  <a\  wtfA.*^*.^* 
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I  in  the  danger  area,  nearly  over  the  lateral  sinus.     Id  making  it,  boM 

I  ihc  chisel  obliquely  instead  of  vertically  as  in  the  first  (Fig.  394).  By 


I 


Pic  J04-—OutllniDg  the  chip  1«  be  removed.    tVMH^ 


no.  >«{l~SK{HMllia  tbt  lover  BUMlOllI  Mtit,     (KMB.I 

If  this  does  not  expose  the  cells,  deepen  tlie  opening  carefully  with 

the  gouge.    Pa$  will  often  be  iound  &l  vht  &Kt  incision  into  the  bony 

trail 


IKJURY  TO  THR  LATERAl  StNtJS 
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Inlroduce  a  seeker  or  blunt  probe,  which  will  locate  the  variou!) 
cavities  and  canab  leading  lo  the  cells  of  the  mastoid  and  antrum. 
Their  coverings  are  then  chipped  ofl,  or  they  may  be  merely  curetted. 

Chisd  below  lirst  (Fig.  395),  and  then,  with  the  guide,  locate  the 
posterior  limit  of  the  cells  and  chisel  off  the  bone  lying  over  the  point 
of  the  guide.  A  trough  may  be  trephined  <lownward  toward  the  tip. 
Remember  th^t  posteriorly  there  Ls  the  lateral  sinus  (Fig.  396).  Do 
not  stop  until  all  the  cells  are  freely  exposed. 


Fia.  jpA^Bipoaloff  tlia  poMnior  edit.    The  UUnI  tinui  miut  b«  airelded.    lVHm.t 

When  the  mastoid  cells  are  thus  opened  up,  it  remains  to  expose 
th«  antrum  (Fig.  397).  It  lies  in  Ihc  direction  upward  and  forward 
at  what  seems  a  considerable  depth,  i  to  3  cm.  Locate  tlie 
cavity  with  the  guide,  and  enlarge  freely.  The  m3i.toid  cells  and 
the  antrum  are  now  a  single  cavity.  Carefully  curette  the  necrosed 
bone  and  fungosities,  but  be  very  careful  when  curetting  over  the 
posterior  waill,  for  the  btenil  sinus  may  be  exposed.  Throughout 
the  operation,  one  may  be  di&lurbed  hy  ihe  hcmorrhnge,  always  con- 
siderable, and  it  will  be  necessary  to  sponge  continually,  for  it  is  in- 
dispensable that  one  see  what  he  is  doing. 

Certain  accidenls  may  occur  in  the  course  of  the  operation. 

(i)  The  laJeral  ttnus  may  l>c  wounded,  immcdtatdy  Teco^nii»k 
by  the  excessive  hemonbagc;  but  do  nolte  pwVMxVwA,  W''*-^'*'**^ 
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to  arrest  the  bleeding.  Pack,  the  point  or  apply  hot  moist  applica- 
tions wilh  sienle  gauze  and  continue  tlie  operation.  If  you  Bnd 
ihrombo&is,  it  will  be  necessary  to  open  the  sinus. 

(3)  The  iraniat  cavHy  may  be  opi-ncd,  but  neither  is  this  parljcu* 
larly  serious.  However,  you  shoukl  avoid,  if  possible,  an  injury 
to  the  meninges,  for  there  is  danger  of  infection.  Chisel  discreetly, 
therefore,  at  tJie  upper  angle  of  the  opening. 

If  you  do  wound  the  dura,  disinfect  and  tampon,  but  do  not 
attempt  suture.  It  is  scarcely  possible  at  that  dqith  in  a  cavity  w 
narrow. 


P 
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PiO-  Ml. — The  operatiOD  camptoted,  tbc  Kuide  11  In  the  aBlnim.    (I'M!.) 

The/dcitii  nerve  may  get  In  the  way,  and  if  wounded,  that  i»  indeed 
a  serious  matter,  for  you  can  do  nothing  to  remedy  iL  It  is  deeply 
situated  and  if  you  follow  the  guide,  you  arc  scarcely  likely  to  reach  it 
with  the  gouge.  It  is  almost  certain  to  be  injured  if  the  mastoid  is 
fractured  in  the  course  of  the  trcphlDing,  and  this  will  happen  if  the 
mallet  and  chisel  arc  recklessly  used.  Injury  to  the  facial  nerve  is 
really  the  one  danger  of  the  operation.  Close  approach  is  indicated 
by  twitching  of  the  facial  muscles,  and  for  this  llie  anesthetist  should 
be  instructed  to  watch  while  you  are  working  in  the  nerve  zone. 

Drestins  and  Subsequent  Treatment, — Partially  suture  the  wound 

and  pack  with  iodoform  gauze.    The  dressings  are  as  important  as  the 

operation.    If  neglected,  a6slu\aivia.v  loimoivV't^^QuratioD  may 
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recur.  Instruct  Ihe  patient  that  rqiair  may  require  blx  to  eight 
weekii,  or  longer. 

On  the  second  day  after  the  operation,  remove  the  gauze  and  irri- 
gate with  warm  sterile  water,  dry  carefully  and  repack  methodically 
so  that  all  the  diverticula  are  filled.  They  must  not  beallowed  todosc 
over.    Granulation  from  the  bottom  is  indispensable. 

Change  the  diesang  every  other  day.  Kqiress  excessiivc  granula- 
tion with  tincture  of  iodine  or  nitrate  of  silver. 

Keep  the  patient  in  bed  for  one  weeic;  keep  the  bowels  open,  and 
regulate  the  diet. 
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CHAPTER  VI 
GENERAL  TECHNIC  OF  LAPAROTOMY 

Since  so  many  urgent  condilionx  require  a  lupurotomy,  every  doc- 
tor should  be  familiar  witli  the  general  icchnic  of  the  procedure  with- 
out regard  to  any  particular  purpose  for  which  the  abdomen  may  be 
opened. 

For  the  purpose  of  ready  review,  the  various  difficulties  and  their 
management  and  ihe  oftcr-Ueatment  are  briefly  outlined, 

Freparatioti  oj  Ike  PatUnl. — Whenever  possible,  the  patient  should 
be  under  a  preliminary  treatment  for  two  or  three  days  in  order  that 
the  bowels  may  be  Uioroughly  dc&iised,  the  lield  of  operation  ster- 
ilized with  certainty,  and  the  functions  of  the  organs  noted.  Id 
emergency  work,  these  details  cannot,  of  course,  be  so  definitely 
regulated,  but  to  omit  any  of  them  is  a  handicap. 

To  have  the  bowels  emptied  by  castor  oil  and  enemata  is  the  best 
proiihylaxis  against  metcorism,  which  may  be  a  source  of  embarrass- 
ment to  the  ojwrator  in  the  course  of  the  operation,  and  a  source  ol 
discomfort  and  perhaj>3  danger  to  the  patient  subsequently. 

However  urgent  the  operation  may  be,  the  sterilization  of  the  field 
must  be  definite,  even  though  the  methods  be  abbreviated.  To 
scrub  with  soap  and  water,  shave,  wash  with  alcohol  or  ether  to 
remove  the  oils,  and  finally  bathe  with  bicliloride  solution  and  cover 
with  bichloride  compresses  until  ready  to  make  the  incision  is  to 
realize  a  practical  asepsis  so  far  as  ihe  skin  is  concerned;  or  the  ster- 
ilization may  be  even  more  rapidly  accomplished  by  washing,  tlic 
skinVith  alcohol  and  ether,  shaving  and  drying;  and  then  painting 
witli  tincture  of  iodine. 

To  have  a  definite  knowledge  of  the  patient's  temperament,  of  the 

action  of  his  circulation  and  respiratory  organs  and  of  hts  kidneys 

ja  to  forestall  many  difhctillies  and  dangers.    At  least,  a  full  stomach 

should  be  washed  out,  and  the  \)\&dd«  em^Viled  before  the  opesation  is 
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begun.  After  the  slun  is  prepared  and  before  the  iiidsion  is  made, 
the  fidd  is  covered  witli  sterile  towels  and  the  whole  body  with  a 
sterile  sheet,  split  over  the  site  of  the  proposed  incision.  Small 
towel  clamps  may  be  used  in  fastening  the  lowcis  to  the  slun. 

Inciiiott. — The  operator  may  stand  on  eitlier  side.  It  is  preferable 
to  stand  to  the  patient's  right  and  cut  from  above  toward  the  pubes, 
supposing  a  median  laparotomy. 

The  ikin  aod  subctiianeous  Jolly  tissues  arc  divided  firsL  Clajiip 
the  small  vcsseU  and  gently  sponge.  In  the  case  of  abscess  and 
chronic  inflammation,  the  bleeding  is  likely  to  be  rather  free  but 
never  dangerous. 

The  apoKcwosis,  when  possible,  should  be  divided  in  the  tinea  alba, 
because  the  bkcding  will  be  less  and  the  access  to  the  peritoneum 
readier.  If  made  on  either  side  of  the  middle  line,  the  inci&ion  opens 
into  the  sheath  of  the  rectus,  whose  inner  border  should  be  displaced 
to  the  outer  »de  or  Eu  fibers  split.  The  edges  of  this  fascia  should  be 
caught  with  forceps  in  order  to  bo  more  readily  recognized  in  the 
course  of  repair. 

The  peritoneum  is  now  exposed,  covered  u-sually  by  fatty  areolar 
tissue,  more  or  less  thick  and  which  may  confuse  the  novice,  but  it  is 
to  be  cut  through  without  fear  until  the  peritoneum  itself  appears. 
Catch  up  a  fold  of  it  between  two  forceps  and  make  a  small  opening 
with  either  knife  or  scissor^  using  caution  not  to  cut  into  the  bowel 
or  omentum. 

The  lips  of  the  peritoneal  wound  are  controlled  with  forceps  which 
are  to  be  left  atta^rhcd;  and  now  enlarge  the  opening  in  either  direc- 
tion, using  the  finger  iis  a  g"i<tc  an<l  as  a  protection  to  the  bowel. 
Approaching  the  pubcs,  guard  against  wounduig  the  bladder,  of  which 
there  is  no  danger  if  il  has  been  previously  emptied.  In  any  event,  it 
con  be  readily  located  by  the  sense  of  touch. 

Protecl  the  Cut  Surfaeet. — When  the  peritoneum  is  opened  to  the 
necessary  extent,  apply  two  wide  compresses  of  gauze,  so  a»  to  com- 
pletely cover  the  incisions  and  atCiiclied  furcc|>5,  lucking  the  edge  of 
each  compress  under  either  side  of  the  |ieri1oneum.  This  is  to 
diminish  the  chances  of  infection  arid  to  prevent  brubJng  the 
peritoneum. 

In  like  manner,  and  for  the  samcputvoac,  \.^^)6\*I^*^ic^a.^*x^'*J*""'*' 
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dealt  with  arc  packed  o0  from  adjacent  structures  with  large  com- 
presses which  are  not  only  more  etlicient  llian  small  ones,  but  also  are 
less  Ukely  to  be  lost  within  the  peritoneal  cavity.  The  surgeon  or  a 
responsible  o-ssisLtnt  must  always  know  how  many  compresses 
arc  brought  into  use,  and  tliey  must  be  accounted  for  before  the 
cavity  is  closed.  It  is  rcmarkubk-  how  vAtiiy  a  lar^ge  compress  may 
be  lost  to  sight  in  tlie  abdominal  cavity.  It  is  an  added  precaution 
to  have  a  tape  scw«l  to  each  compress,  to  which  a  forceps  is  applied 
after  the  compress  is  placed. 

The  aim  is  completeiy  to  isolate  the  part  operated  on,  and  once  ihis 
packing  is  complete  the  compresses  are  not  to  he  removed  until  the 
operation  is  finished.  If  infection  is  present  it  is  well  lo  have  two  or 
three  layers  of  compresses  so  that  tlie  soiled  ones  may  be  removed 
without  the  bowel  being  allowed  to  project  into  the  field.  In  pelvic 
operations  the  Trendelenburg  position  is  of  great  advantage,  per- 
roitting  the  bowel  the  more  readily  to  be  displaced  and  packed  off. 

AfomtgemetU  of  PerUoneal  Adfifsions. — The  novice  and  even  the 
most  practised  surgeon  may  experience  the  greatest  difficulty  in  «epa- 
radng  adherent  organs,  their  peritoneal  surfaces  gtucd  together  as 
the  result  of  inflammation. 

In  the  case  of  recent  adhesions,  they  arc  soft  and  easily  broken. 
In  other  cases,  they  consist  of  bands  which  need  only  be  divided 
with  scissors;  but  finally  they  may  bind  together  large  areas  of  adja- 
cent structures  so  as  often  to  render  them  indistinguishable- 
Even  here  with  a  little  patience  one  may  often  find  a  plane  of 
deavage,  especially  if  the  parietal  peritoneum  is  involved.  If  the 
organ  cannot  be  separated  from  the  parietal  peritoneum,  a  segment 
of  this  latter  is  to  be  cut  out  and  left  attached  to  the  viscus  concerned. 
In  the  case  of  the  omentum  it  is  to  be  ligatcd  twice  and  cut  between. 
In  the  case  of  the  intestine,  the  greatest  care  must  be  used  not  to 
break  through  lis  wall. 

In  general,  intestinal  adhesions  discovered  in  the  course  of  opera- 
tion are  not  to  be  broken  up  except  as  they  interfere  with  the  work  in 
hand  or  are  likely  to  obstruct  tlie  bowel. 

If  no  plane  of  cleavage  can  be  found,  then  tlie  other  organ  involved 

must  be  deprived  of  its  peritoneal  coat  to  protect  the  gut.    If  the  sur- 

/iOce  of  the  SBtcstiaai  loop  is  left  raw  alxci  ti«M!ta.t»iftn,\3c*Liimb«t 
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suiutc  should  be  employed.  If  the  bowel  wall  is  torn  through,  it 
must  be  rejialrcd  by  two  rows  of  suture,  a  tbroiigh-and-lh  rough  and 
»  Lembert  suture. 

Ucmorrliage.^Thc  visceral  blood  supply  is  complex;  to  have  its 
iinatomy  clearly  in  mind  is  a  great  advantage  in  the  case  of  hemor- 
rhage from  larger  vessels.  To  locate  the  vessel  at  fault,  to  clamp  it 
and  ligate  c|uickly,  s))eed3  the  c^>erat!on.  Capillary  oozing  can 
generally  be  controlled  by  a  few  moments'  application  of  hot  com- 
presses. A  compress  wet  with  alcohol  will  often  promptly  checic  free 
bleeding.  If  Uic  oozing  is  persistent  at  the  end  of  the  operation  and 
measures  applied  have  failed  to  check  it,  the  abdomen  must  not  be 
clased  without  drainage. 

To  insure  against  recurrence  of  hemorrhage  as  well  as  to  prevent 
infection  and  fttlhc»ions,  all  raw  surfaces  should  be  covered  over  with 
a  peritoneal  coat.  It  is  nc\-er  desirable  and  seldom  necessary  to 
leave  a  denuded  area  in  the  peritoneal  cavity.  Use  of  the  Lembcrt 
suture  and  of  the  free  omentum  enables  one  to  obliterate  them. 
Such  as  must  be  left  should  be  sprinkled  with  aristol. 

/)r«in«j5e.— Tlie  old  dictum,  "When  in  doubt,  drain,"  docs  not 
apply  with  such  force  to  laparotomy  as  formerly.  In  fact,  there  arc 
those  bold  enough  to  say,  "When  in  doubt  do  not  drain."  Still  it 
must  lie  a<Imitted  that,  in  spite  of  drawbacks,  drainage  is  a  real 
safeguard  against  infection.  One  should  drain,  then,  when  any  sep- 
tic process  is  present  or  is  likely  to  develop,  as  in  the  case  of  per- 
forating wounds  of  the  intestine. 

Drainage  must  be  employed  whenever  it  is  impossible  to  control 
bleeding  from  raw  surfaces.  If  there  is  no  infective  process  present 
in  the  ])eritoneal  cavity,  if  there  is  no  obvious  reason  for  any  to 
develop  later,  the  abdomen  is  lo  be  closed  completely. 

The  preferable  method  of  draining  the  abdominal  cavity  Is  by 
rublrer  lubes.  Tliis  is  the  only  method  available  if  pus  is  present. 
It  the  main  object  is  to  get  rid  of  blood,  then  the  tube  should  contain 
a  wick  of  gauTe  which  should  rest  upon  the  oozing  surface  that  it  may 
serve  the  double  purpose  of  hcmostasis  and  drainage. 

As  soon  as  the  oowng  has  ceased  the  gauze  wick  Is  to  be  withdrawn 
and  usually  it  is  ineffective  alter  twenty-tottt  Vionus.   TV*  i««iw*^ 
of  gauze  drain*  is  often  diificull  and  tl«i  XswiXioft  ■£»»'>.  N»  V^*-**-  I 


Sjo 


OBHERAL  TECirNIC  OF  tAPAROTOIfV 


The  tubal  <Iraias  are  to  be  removed  as  soon  as  the  danger  of  sqwts 
is  passed,  which  is  usually  after  the  third  day.-  I(  at  this  time 
infection  has  de velo|>ef I  the  tube  U  withdrawn,  sterilized,  and  rephtced 
and  so  on  daily  thereafter  until  the  suppuration  is  under  control.  It 
is  in  these  cases  that  RaU&m  Peru  is  uf  service  in  checking  the  pus 
formation. 

Repair  of  the  Abdotninai  H'tfW.^SupixMe  the  operation  complete. 
The  final  inspection  of  ligatures  and  sutures  is  made,  the  cavity  is 


Pio.  j«il, — Rcpijt  of  Iht  kbdo- 
mlnal  wall.  p«ri(«aeiun  uMoiwd. 
CaDlinuaiB  lotun  ol  rtcti  and  Im- 
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wiped  out,  the  compresses  arc  removed  and  counted,  the  vessels  in 
the  abdominal  u-all  that  were  clamped  are  Hgated,  if  neceaanry,  and 
repair  of  the  abdominal  wall  is  begun. 

The  peritoneum,  to  which  the  forceps  still  remain  attached,  is 
pulled  up  into  view.  If  the  Trendelenburg  position  has  been  used, 
the  table  is  now  brought  to  the  horizontal;  the  intestines  are  brought 
back  iiilopiacc,  the  omentum  spread  out  over  them,  and  a  compress 
applied  to  protect  the  bowel  whUe  t\\c  f  eTiloneum  a  \«visM«d  with  ii 
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eoniinuoMS  No.  i  catpU  suture.    The  compress  is  withdrawn  before 
the  1«8l  two  or  three  stitches  are  passed. 

Tlie  aponeurosis  and  muicles  arc  now  repaired  with  cotUinuous 
ckromk  gut  suiure  (Fig.  39S). 

The  ikin,  finally,  is  lo  be  repaired  willi  mltrrupted  silkworm-gul 
iutwes,  passing  some  of  them  deep  enough  to  include  the  muscles  and 
aponeurosis  so  as  to  obliterate  any  dead  spaces.  I(  coaptation  is 
Dot  perfect,  a  few  supeiftcial  calgut  sutures  may  be  used  as  necessary. 
One  may  close  the  skiti  simply  by  the  continuous  calgut  or  chromic 
gut  suture  or,  as  many  prefer,  by  the  subcuticular  stilcb  (Fig.  399). 

Of  course,  if  drainnge  has  been  employed,  the  closure  cannot  be 
complete,  though  the  suturing  ts  to  be  carried  close  up  to  the  tube. 
In  case  great  haste  is  retiuircd,  the  abdomen  may  be  closed  by 
tlirough -and- through  sutures  of  silkworm-gut. 

Afler-lreatment.—la  the  uncomplicated  case,  the  attcr-trcatment  is 
simple.  The  patient  is  put  to  Ijcd  with  hot-water  bottles  at  his  feet 
and  pro\'ision  made  for  proper  %'cntilation.  Fresh  air  is  of  the  utmost 
importance.  As  he  recovers  from  the  anesthetic,  be  is  given  water 
cautiously  for  the  first  twenty-four  hours.  After  that,  liquid  nour- 
ishment should  be  given  in  small  quantities  at  frequent  intervals. 
The  bowels  should  be  moved  on  tlte  second  day  by  a  light  soapsuds 
enema. 

It  i-s  rare,  however,  that  ihe^e  [laltcnis  do  not  have  some  complica- 
tion. If  there  was  much  shock  or  much  hemorrhage,  or  if  the  anes- 
Lheria  was  prolonged,  give  normal  solution  by  one  of  the  three 
methods,  hot  coffee  by  the  rectum  and  whate\-er  cardiac  stimulant 
may  seem  indicated,  strychnia,  brandy,  or  camphorated  oil. 

If  the  pain  is  severe,  small  doses  of  moq)hine  hypodermically  should 
be  given  until  the  paliciit  is  comfortable. 

If  there  ts  much  nauxea,  try  a  glass  of  warm  so<ta-water  which  will 
probably  be  thrown  up,  and  thus  washes  out  the  stomach.  II  the 
nausea  Is  quite  severe,  wash  out  the  stomach  and  put  the  patient  in  a 
half-sitting  position.  If  the  thirst  is  extreme  along  with  vomiting, 
enemas  of  normal  salt  solution  give  the  most  relief. 

Sometimes  5-15  minims  of  aromatic  spirits  of  ammonia,  given 
hypodermically,  tend  to  relieve  the  nausea,  while  att.vnu,4**.^»i^"«w>r 
ble  stimulant 
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If  there  is  mu<:lt  Jlalulence  or  mtUoritm,  give  minute  doses  ot  calo- 
mel and  empty  tlie  bowel  witli  Hoapsucis  enema.  If  this  does  not 
give  relief,  the  enema  consisting  of  s  ounces  of  Epsom  salts  and 
glycerin  and  i  ounce  of  turpentine  may  be  employed. 

Acute  dilatation  of  the  stomach  must  be  watched  tor.  If  discovered 
at  once  and  properly  treated  it  is  not  a  serious  complication.  Other- 
wise it  may  be  a  large  factor  in  determining  a  fatality. 

Gastric  Lavage  with  alkaline  solutions,  followed  by  small  doses  of 
calcMnel,  usuati)'  speedily  controls  tliis  complication. 

A  special  line  of  treatment  is  roqnlnd  ii  poii-operalive  Utus develops 
(see  page  586). 


CHAPTKR  Vir 
LAPAROTOMY  FOR  TRAUMATISM 


The  inJicaiiont  for  laparolomy  following  Iraumatisni  are  as  follows: 

I.  Perforating  gunshot  wounds. 

3.  Perforating  stab  wounds  Ukely  to  have  wounded  a  vlscus. 

3.  Contusions  of  Uie  abdomen  presenting  symptoms  of  dangerous 
lesions  of  abdominal  viscera  01  vessels;  not  always  dc6nitc,  but 
operate  at  once  if  you  find  these  appearances  following  contuitiona: 

(a)  The  abdominal  waJh  arc  rcsislanl  some  distance  from  the  in- 
jur>';  a  progrcssiw  metcorism  reaching  the  hepatic  region;  dullness 
over  the  iliac  fos»«  or  the  flanks,  indicating  hemorrhage. 

(b)  The  puise  is  weak  and  rapid,  and  growing  worse. 

(c)  The  grnerai  contlilian  of  the  patient  is  alarming,  pallor,  pain, 
excitement  or  delirium,  subnormal  temperature. 

But  whether  it  be  an  open  wound  or  a  contusion,  do  not  wait  for 
the  symptoms  of  peritonitis,  for  it  will  then  likely  be  too  Utc.  The 
operation  Is  delicate  and  dangerous  in  the  hands  of  the  unskilled, 
and  yet  the  patient's  life  depends  upon  it.  There  is  no  time  to  send 
for  a  specialist  unless  he  is  right  at  hand,  and,  as  Vcau  says,  it  is 
better  for  the  patient  to  be  operated  on  early  by  an  inexperienced 
surgeon  than  to  be  operated  on  too  late  by  the  best  surgeon  in  the 
land.  It  is  an  intervention  in  which  one  never  knows  what  he  b 
going  to  find. 

The  sUpi  0/  the  operation  are: 

(t)  A  laparotomy. 

(a)  Search  for  the  hemorrhage  if  there  is  blood  in  the  abdomen. 

{3)  Search  for  vuceral  injurits. 

GcDerat  anestbesia  is  indispensable,  and  ether  is  preferable  unless 
compelled  to  operate  in  clo9>e  quarters  by  lamp  light.  Every  pre- 
caution must  be  taken  not  to  aggravate  shock;  tbc  limbs  shouU  lie 
wrajiped  and  Uic  chest  protected.    THt  ■wVoVft  ikuvmcii  7^a4»ww^ 
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wall  must  be  sterilized.     Be  prepared  for  normal  salt  InjectioDS, 
often  necessary  throughout  the  operation. 

(i)  Laparotomy.  Whatever  be  tlic  site  of  the  wound  or  contusion, 
make  an  incision  in  the  middle  line;  below  the  umbilicus,  usually; 
above,  if  (he  injury  points  to  the  epiga&lrium.  Tlie  incision  at  first 
should  be  about  3  inches  lonft.  It  will  be  necessary  to  ejctend 
it  if  the  prdiminar)'  examination  reveals  visceral  injuries.  DiA'ide 
the  skin  and  fatty  tissues  and  catch  up  the  blcedinj;  vcsaeb.     YaxA. 

for  the  linca  aJba,  but  if  not  rcadOy 
found,  go  through  tlic  muscle;  it  does 
not  greatly  matter.  Divide  the 
transversalis  fasda  and  expose  the 
subperitoneal  fatty  tissue.  It  may 
be  quite  thick. 

TTie  peritoneum  will  probably  not 
be  recognized  by  its  appearance,  but 
rather  by  obe«Tviiig  the  tissues  gone 
through.  It  is  usually  bulging. 
One  may  be  able  to  see  free  blood 
in  the  cavity  by  reason  of  its  tra; 
parcncy. 

Catch   up    the   peritoneum    wi 

dissecting  forceps  and  incise  the  cone 

thus  formed,  with  the  cutting-edge 

from  the  abdominal  cavity,  that  the 

Enlarge  the  small  open- 
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of  the  scalpel  turned  away 

bowel  may  not  be  wounded  (Fig.  400). 

ing  thus  created,  and  direct  the  assistant  to  .wise  the  lips  of  the 

peritoneal  wound  with  forceps. 

Pay  no  attention  lo  the  blood  which  may  pour  out,  but  proceed 
rapidly  to  elongate  the  peritoneal  wound  with  the  scissors,  protect- 
ing the  liowel  with  the  left  index  finger  (Fig.  401).  Remember  the 
peritoneum  envelops  the  bladder,  so  do  not  open  the  peritoneum 
down  to  the  pubes,  although  the  skin  wound  should  be  carrie<l  thus 
far  in  order  to  give  the  best  view  (Fig.  403). 

Carefully  catch  up  the  Ups  of  the  peritoneal  wound  with  forceps 
which  may  also  serve  as  retractors;  such  control  of  the  peritoneum 
mil  also  fadliute  its  suturing  at  the  cml  of  the  o^ration.    It  may 
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now  be  necessary  to  push  the  anesthesia  a  little  if  there  is  much 
resistance. 

(3)  Locate  and  check  the  hemorrhage.  Do  not  be  in  a  hurry  to 
put  a  hand  in  the  cavity  but  observe  closely,  sponging  gently.  The 
chiir^cter  of  the  fluids  may  be  helpful  in  diagnosis.    The  examining 


PM.  mi.— Bolncmc  tb«  p*nl«nMl  op<Din|  with  th*  (clHOn  on  th*  indu  flnsN 
(a  BuUc     {Cail4.) 


finger  may  <ielect  leuoiis,  or  the  injured  viscera  may  pusli  up  into 
the  wound. 

The  hcuiorrhafce  inay  conic  from  the  following:  (a)  omentum; 
{b)  mesentery;  (c)  the  vascular  organs,  liver,  spleen,  ludney;  (d) 
the  vessels  of  lite  {wsterior  abdominal  wall. 

(a)  The  great  omentum  should  be  gcnlVy  Vvt\t4  <a»i\.  A>^Bft«»■^^^• 
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It  may  contain  a  hemiiloina  and  the  divided  vessels  be  hard  to  find- 
Tic  them  witli  No.  2  catgut.  If  the  omentum  is  toni  and  lacerated' 
resect  the  injured  portion  (Fig.  410).  It  may  he  a-plit;  the  large 
vessels  openedmu^t  be  tied;  the  small  will  be  coDtrolled  by  the  con- 
tinuous suturc,;which  should  reunite  the  edges  of  the  wound.    If  the 
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omentum  is  detached  from  the  greater  curvature,  the  stomach  should 
be  exposed,  and  the  omentum  sutured  thereto. 

(b)  The  hemonliagc  from  the  mcscntcr)'  may  be  anested  in  the 

same  manner,  though  one  may  not  find  it  until  in  the  course  of  in- 

specting  the  gut.    Mesenteric  wounds  often  exist  without  visceral 

j'nj'ary.    In  suturing  the  tear,  the  titeA\«  m\i»\  ^  passed  close  to  tlie 
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eitges  of  the  wound  so  thst  no  vessel  may  be  wounded  or  included  in 
the  tic. 

II  its  aitachinent  to  the  bowel  Is  disturbed  for,  say,  more  ihan  3 
inches  or  if  it  is  necessary  to  tic  a  branch  as  targe  as  the  radial,  the 
integrity  of  the  corresponding  section  of  gut  is  compromised  and  it 
will  be  advisable  to  resect.  If  unable  to  do  tliat,  treat  it  as  the 
doubtful  howd  is  treated  in  strangulated  hernia  (sec  page  609). 

(c)  If  the  hemorrhage  proceed.*  from  a  wound  of  the  liver,  spleen, 
or  kidney,  tampon  methodically  and  firmly  with  sterile  gauze. 

U  the  liver  is  ruptured  extensively  and  tamponade  has  no  effect, 
try  deep  suturing.  If  this  docs  not  succeed,  the  wound  is  probably 
beyond  surgical  aid. 

If  the  spleen  is  cxten^vely  lacerated,  remove  it  (see  page  549). 

(d)  If  the  vessels  of  the  posterior  abdominal  wall  are  involved  or 
the  splenic,  mesenteric,  or  renal,  it  will  often  be  very  difficult  to 
find  the  starting-point  of  the  hemorrhage,  for  it  is  in  the  midst  of  a 
great  clot.  Begin  by  applying  a  large  compress  to  the  suspected 
jioint  and  make  firm  pressure.  Following  this,  rapidly  wipe  out 
all  the  clots  and  reapply  the  compress.  Kaisc  its  edge  gradually 
and  as  each  bleeding  point  appears,  clamp  it.  It  will  often  be  im- 
possible to  ligatc  at  that  depth  and  forceps  arc  left  attached.  The 
forceps  are  to  remain  twenty-four  to  thirty-six  hours.  These  must 
be  removed  without  violence. 

is)  Wounds  of  the  Intestine:  Do  not  forget  that  intestinal  per* 
forations  arc  often  multiple,  arc  usually  so  after  gunshot  wounds,  so 
that  it  is  absolutely  necessary  to  inspect  the  whole  intcstbe  that  no 
wound  may  be  overlooked. 

(A)  Examination  of  ih*  Bowel. — The  procedure  must  be  nielkodicat. 
Do  not  pick  up  first  one  segment  and  llieii  another  indiscriminately; 
in  this  way  one  part  may  be  cjcaniincd  several  times  and  another  part 
not  at  all. 

Begin  by  picking  up  with  forceps  any  part  of  the  bowel  that  may 
present;  these  forceps  will  serve  as  a  starting-point  and  landmark. 
It  will  not  hurt  the  bowel  with  its  pressure,  as  it  includes  in  its  hold 
only  the  serous  and  muscular  coats  (Fig.  403). 

Begin  at  this  point,  then,  pulling  up  to  view  segment  after  seg- 
ment, and  as  it  is  inspected,  return  \\.  lo  Oat  can'voj.   "Vas.  ■rc*.- 
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neuver  may  be  attended  with  difficulty  espcciaUy  if  one  is  compdled 
lo operate  late,  when  peritoniti.i  has  begun  and  the  partially  paralysed 
bowel  is  greatly  distended.  U  several  (olds  o(  the  bowel  shoulii 
escape  and  there  is  difficulty  in  retuminK  Ihem,  the  procedure  as 
described  on  page  131  will  be  helpful. 
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Begin  by  lifting  up  the  abdominal  wall  by  means  of  the  retractors. 
Cover  the  refractory  mass  with  a  wide  compress  and  then  tuck  each 
border  of  the  compre^^  into  the  wound,  gradually  working  it  into  the 
abdominal  cavity.  It  will  carry  the  bowel  along.  Then  carefully 
withdraw  the  compress. 

Kxamining  thus  the  small  intestine,  one  of  its  fixed  points  will 
finally  be  reached,  either  the  cecum  or  the  duodenum^  return  then 
to  the  forceps  and  work  in  the  other  direction.' 

'  In  the  cue  of  gunshot  wouncU  pcnetmtuig  the  abdomen  frooi  behind,  tbe 
dilbcultlct  In  IocsiIdje  the  Injuries  may  be  Bfctiily  incrriucd,  a  (act  UJuslratcd  by 
I  he  following  cue: 

A  colored  man  whs  brought  to  the  City  HospitHl  with  a  gunshot  wound  in  the 
bock,  the  bullet  enteiiag  the  right  lumbar  region  about  3  iacho  from  the 
otiddle  line.  Progressive  abdominal  dblcotion  snd  tcndtrnea  vith  synploau 
ol  hemorrhage  poiuted  to  ^LviKerallnjur/.  He  was  imnie<dktcly  operated  upon; 
the  abdomen  nnc  nprnei)  below  the  umbillcu*.  TTie  ptJvit  contained  constder- 
lUe  hioad,  but  there  u*us  not  the  quantity  expected.  A  tyilcnutlc  ex&miaatbn 
0/  tbe  iaiatine  liota  tlie  cecum  to  l^e  duodcno- V:\unai  ^vActure  revealed  no  ptf- 
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Wheneii-er  a  pcHontUon  is  found,  it  must  be  repaired  before  look- 
ini;  furtlier. 

(B)  Repair  of  the  Intestinal  Woun/I. — When  an  bileslinal  wound 
U  located^  seize  its  edges  with  two  forceps,  including  only  the  serous 
and  muscular  coats,  draw  the  part  outside  the  cavity  and  isolate  it 
witli  conipresscs  and  then  suture. 

(a)  NoH-paforatiHg  wounds  are  sufficiently  repaired  by  two  or 
three  Lembcrt  sutures. 

(b)  SmaU  ptiforalins,  wounds,  such  as  bullet  wounds,  must  be 
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repaired  by  suture  in  two  layers  (Fig.  404).  With  fine  silk,  No  1, 
make  a  suture  which  includes  all  three  cuuts,  serous,  muscular  and 
mucous  (Fig.  40;).  If  tbe  wound  is  longer  than  two-thirds  of  an 
inch  use  two  »uch  sutures,  etc.  These  sutures  are  to  be  covered  in 
and  buried  by  ibc  second  layer,  which  involves  only  the  serous  coat 
(Lembert  suture).     In  introducing  them,  begin  at  least  H  inch 

fonUioo.  No  optning  in  the  pMtcrior  abdomtiukl  wall  could  be  found  bdow  the 
lewd  ol  tiie  umbllicua.  The  incUion  wu  attended  *nd  the  cxamlalDg  finfer 
looted  ■  teu  behind  the  stomach.  At  this  time  tiie  patient'*  ooiuUtion  grew  m 
bad  It  wu  nevCMal)'  to  ccue  the  lenrch  and  before  the  abdomen  could  be  oon- 
filetdy  doted,  be  died. 

The  pott -mortem  revealed  a  long  teat  in  the  tram  vene  portion  of  the  duodenum. 
Tht  bi^t  bftd  tltxick  the  truwveiw  pneca*  o(  a  lumbar  rertebra,  bad  deflected 
loUietdl,  woundinglhetuccndbigirenftcavaaiid  tbe  duodenum,  and  hod  lodged 
io  the  anterior  nbditmin*!  wall,  The  blood  ctea{nng  from  the  vena  cava  had  not 
emptied  into  the  atidomeD,  bitt  had  foUored  th«  v«aa  a1i«ni  \bft  vjmk  vc&^«i^ 
flooded  the  postrrfor  mettiastinum. 
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back  of  the  first  line  and  use  either  a  continuous  or  interrupted  suture 
(Fig.  406). 
(c)  Large  Perjoraiing  Wounds. — If  the  wound  is  an  incised  one, 
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incluilc  at)  CQiti.     (I'faa.t  (Lamheri)  Riium.    (I'lait.) 

suture  without  refreshing  the  edges,  but  ii  it  is  contused  or  lacerated 
(Fig.  408)  it  will  be  necessary  for  repair  to  trim  away  to  the  sound 
tissue;  but  lake  care  not  to  diminish  the  caliber  of  the  gut. 
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bnilMd  ttHuOi    (Km<i>  n*rra<ring  ar'UKbow*!.    (Vou.] 

As  before,  beginning  at  one  angle,  introduce  the  first"line  of  (he 

suture,  including  all  the  coats,  and  using,  if  possible,  a  continuous 

suture  (Fig.  4C9). 


POST-OPEKATIVE  TREATMENr 
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The  second  linu  of  (Lcral>crt  or  scro-serous)  sutures  must  begin 
and  end  V^  inch  beyond  the  limits  of  the  first  and  the  needle  must 
be  L-ntcred  fur  enough  away  from  the  first  line  ihat  the  peritoneal 
surfaces  may  be  well  apposeil  aiifl  the  first  layer  compleldy  covered 
(Fig.  410). 

(C)  Resection  of  the  CiU.—K  the  wound  involves  more  than  two- 
thirds  of  ihc  circumference  or  if  there  is  a  contusion  of  the  whole  or 
•  large  part  of  the  segment,  it  mil  be  necessary  to  resect  and  do  a 
circular  cntcrorrhaphy  or  some  other  form  of 
wiastomosis.  If  the  operator  cannot  uiuleilake 
that,  then  the  gut  must  be  treated  as  in  the 
gangrene  of  strangulated  hernia,  making  an 
artificial  anus  (see  page  (151).  For  resection  of 
gut,  see  page  609. 

Drdtt  the  peritoneal  cavity  witJi  a  Miculicz 
drain  where  there  is  oozing,  and  with  a  drain- 
age-tube if  infection  is  feared  (sec  Chapter  V  on  ~~^  '•*-» 
Drainage).                                                               ^'*-  «i*— Appiyin*  Um 

Chse  the  abdominal  wall  by  three  tiers  of 
suture;  the  peritoneum  with  a  continuous  suture  of  catgut,   the 
muscles  with  chromidzcd  catgut,  and  the  skin  with  silkworm -gut. 
Apply  a  dry  dre^ng. 

Subsequent  Care. — Order  complete  rest  and  absence  of  food  for 
forty-eight  hours,  not  even  excepting  milk.  To  quench  the  thirst, 
let  the  patient  suck  a  doth  saturated  with  water.  It  will  nearly 
■Iways  be  expedient  to  give  silt  solution  dlher  by  rectum  or  sub- 
culaneou&ly;  in  the  worst  cases  by  intravenous  infusion. 

Change  the  dressing  the  following  day.  It  will  probably  be  satu- 
rated with  bloody  serum.  On  the  second  day  remove  the  tampons 
and  replace  with  smaller  ones.  On  the  fourth  day  remove  the  drain- 
■.ge-tul>e,  if  employed,  and  replace  with  smaller  one,  which  may  be 
dispensed  with  after  the  eighth  day. 

ProgHOsis.~Tht  prognosis  wiU  dei)en<)  upon  the  extent  of  tJic 
injuries  and  the  skill  of  the  operator. 

Death  may  occur  from  hemorrhage  or  perilonUis  shortly  after  the 
operation,  or  about  the  eighth  or  tenth  day  U  Vht  »iVwvt\^'KW.N«*^ 
impeiicctly  done. 
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Pccal  abscess  and  (ccal  fistula  may  result,  requiring  a  later  opera- 
tion, or  which  may  evenlually  cure  llie  111  selves. 

Compute  retozcry  happily  very  often  occurs  and  would  be  the  rule 
if  the  doctor  had  the  judgment  or  authority  to  operate  within  tlie 
first  few  hours  after  the  tmumatism. 

WOUNDS  OF  THE  STOMACH 

If  the  Injury  involves  the  upper  pole  of  the  abdomen,  the  slotnacli 
must  Ic  examined  carefully.  Extensive  iojuricsarc  of  ten  overlooked. 
An  escape  of  gas  and  bleeding  may  point  to  the  ^tuation  ol  the  lesion. 

Pick  up  the  stomach  with  gauze  to  get  a  firmer  hold,  and  examine 
the  anterior  surface  systematically.  Repair  any  wounds,  as  in  the 
intestine,  by  two  rows  of  suture;  the  one  including  all  the  coats,  the 
other  only  the  serous  and  muscular. 

In  tlie  case  of  guiL<ihot  wounds,  examine  the  poslcrior  surface.  To 
reach  the  posterior  surface,  Auvray  insbts  upon  a  large  incision  in 
the  gaslTO-colic  omentum  along  the  lower  border  of  the  stomacli, 
for  a  large  incbion  facilitates  examination  and  does  not  compromise 
the  vitality  of  any  structure.  If  even  then  one  cannot  gain  full 
access,  be  advUcs  an  exploratory  gaslrotomy  (Revue  de  Chirurgie, 
Nov.  10,  1906). 

The  posterior  surface  may  be  readied  another  way,  by  turning 
up  the  transverse  colon  and  opening  the  transverse  meso-colon.  To 
prevent  the  spread  of  fluids  which  may  e^ape  from  tlie  stomach 
the  field  must  be  carefully  walled  oS  with  compresses  as  the  explora- 
tion proceeds.  If  the  wound  can  be  felt  but  is  impossible  to  be  seen, 
llicn  no  attempt  must  be  made  to  suture,  but  the  cavity  is  to  be 
thoroughly  drained. 

If  there  has  been  much  loss  of  substance,  it  may  be  necessary  to  do 
a  gastro-cnttrostomy. 

WOUNDS  OF  THE  LIVER 

If  tlie  nature  of  the  abdominal  injury  leaves  no  doubt  that  the 
iiver  is  wounded,  it  may  be  advisable  to  vary  the  procedure  as  al- 
ready described.    \  support  under  ihe  baclc  tilts  the  abdomen  so 
that  the  inlestine  drops  down  toward  the  pcKic  cavity,  and  at  the 
same  time  (he  liver  is  bulged  totwani  0.^4  \wi4t  vnwtt  aoceasible. 


BEPAIR  or  TUE  UVEH 


The  incision  beginning  at  the  ensiform  cartilage  in«y  follow  the 
oosLal  arch,  dividing,  if  necessary,  the  right  rectus  muscle.  It  may 
even  be  ncce&sary,  in  order  to  reach  the  upjier  surface  of  the  liver, 
to  resect  the  tenth,  ninth,  or  dgbth  rib. 

You  may  find  on  examination  of  the  viscera  that  the  liver  has  been 
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r&Hliued,  and  there  is  evidently  a  hematoma  formed  beneath  the  c^^■ 
8ule.  It  is  better  not  to  di.slurb  it  unless  the  conditions  seem  to 
indicate  continualion  of  oozing. 

There  may  be  an  open  wound  of  any  character  or  extent  with  great 
licniorihat;c.     One  should  attempt  to  catch  upand  Uiak  the  bleeding 
point*,  employing  a  fine  clip  or  artery  forceps.    The  vetM., »a, -♦v'^^ 
as  the  arlcries,  will  stand  the  »lrai»  ol  *  YVjta.Vvwfc.'Vi'iV  wia.']  'm*^^^''''^' 
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dissected  loose  from  the  liver  substance  before  the  ligature  can  be 
:t[)plied. 

If  the  patient  is  not  too  weak,  attempt  rqiair  by  suture.  It  is  a 
little  difficult,  but  quite  possible  and  certainly  desirable. 

Employ  a  blunt-pointed  needleanddonot  push  It  ihrough  boldly, 
but  slowly,  and  as  you  push,  gently  oscillate  the  needle.  In  this 
manner,  tlie  point  may  slip  by  tlie  vessels.  Employ  a  large  catgut 
suture,  as  a  fine  suture  cuts  through  the  soft  tissue  (Fig.  41 1)- 

Van  Buren  Knott  (Iowa  Med.  Journal,  Oct.,  1907)  recommends 
inserting  a  strand  of  catgut  parallel  with  the  liver  wound,  tying  the 
ends  of  the  strand  over  smalt  skeins  of  catgut  to  prevent  tearing. 
Transverse  interrupted  sutures  are  then  pas.sed  so  as  to  include  the 
pguallel  sutures  first  passed. 

Failing  to  suture,  there  is  nothing  left  but  the  tampoiuide,  and  this, 
of  course,  is  the  only  thing  available  in  lacerated  wounds. 

Haynes,  of  New  York  (Annals  of  Surgery,  July,  1907),  describes 
a  case  illustrative  of  some  of  the  dilTiculiles  of  treatment  and  the 
sequelae  of  liver  wounds. 

Patient,  a  man  of  twenty  years,  was  brought  to  the  Harlem  Hos- 
pttal  with  gunshot  wound  just  below  the  tip  of  the  cnsifonn  cartilage. 
The  bullet  was  found  to  have  traversed  the  liver  from  before  back- 
ward, and  it  was  necessary  to  get  at  the  wound  of  exit. 

From  the  median  incision,  a  second  incision  was  made  transversely, 
dividing  the  right  rectu.s  and  the  seventli  and  sixth  costal  cartilages. 
The  falciform  ligament  was  also  divided.  With  strong  traction  upon 
the  costal  arch,  the  posterior  wound  could  be  reached  and  felt  but 
not  seen,  readily  admitting  two  fingers. 

By  Uie  sense  of  touch,  an  iodoform  wick  wa»  packed  into  thb 
wound  and  a  smaller  one  introduced  into  the  anterior  wound,  and 
both  brought  out  through  the  abdominal  incision.  Thi.*  did  not 
entirely  control  the  hemorrhage,  and  so  the  liver  was  forced  up 
against  the  diaphragm  and  hdd  by  a  large  Miculics  tampon  below 
the  liver. ' 

The  rectus  was  sutured.    The  peritoneum  was  rqMJrcd  witli  the 
falciform  ligament  included;  the  abdominal  walls  sutured  above  and 
bclofv  the  gatae  wicks. 
Oa  the  lemb  day  tlie  tamponade  -wii  tcmovti-,  ii.tA  &  tc'K  day^ 
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later,  the  gatuie  wicks,  for  which  rubber  tubes  were  substituted,  t 
discharge  of  bile  and  pus  being  present. 

At  the  end  of  the  third  week  it  became  necessary  to  secure  addi- 
tional drainage,  and  the  ninth  rib  was  resected  io  the  axillary  line, 
where,  in  ihe  meantime,  (he  liullet  had  been  located;  the  costaJ  and 
phrenic  pleura  were  sutured,  and  the  pleural  cavity  thus  shut  off. 
The  diaphragm  was  opened,  the  pus  drained  out  and  a  long  tube 
piassed  from  the  anterior  to  the  posterior  abdominal  wounds,  and  a 
fimaller  one  left  in  the  posterior  wound. 

The  progress  of  repair  was  slow  but  sure,  five  months  elapsing 
before  the  cure  was  complete. 

It  should  be  remarked  thai  very  rarely  after  gunshot  wounds  of 
the  liver  is  there  notable  external  hcmorrhaKC.  One  must  determine 
the  degree  of  injury  from  the  signs  of  internal  hemorrhage  and  the 
evidences  of  peritoneal  reaction  which  later  develop. 
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Do  not  forget  lo  examine  the  pancreas  in  wounds  of  the  upper 
lone  of  the  abdomen.  Reach  the  pancreas  from  above  the  stomach, 
opening  through  the  gaslro-hepatic  omentum. 

Carefully  mop  out  the  fluids,  blood  and  pancreatic  juice.  Pack 
around  the  site  with  comprcjAts  and  try  to  suture.  Sometimes  two 
or  three  deep  sutures  will  coapt  the  wound  surface  and 'completely 
check  tlie  hemorrhage.  U  the  tail  is  much  crushed,  Te:iicct  it  and 
suture  the  stump.  Use  gauze  and  tubal  drainajie.  If  the  patient 
docs  not  die,  he  may  have  a  subphrenic  abscess  (Figs.  413,  4U)- 

WOUNDS  OF  THE  SPLEEN 

Any  but  (he  slightest  wound  of  the  spleen  is  universally  and  rapidly 
fatal  from  hemorrhage  unless  treated.  One  naturally  thinks  of 
suturing.  If  that  and  tam|>onade  arc  not  effective  to  stop  the 
bleeding,  it  is  indicated  to  try  to  remove  the  vlscus.  This  is  not 
difficult  if  there  arc  no  adhesions,  though,  if  there  are,  failure  is 
almost  certain.  Under  such  circumstances,  as  ifoynihan  suggests, 
the  only  thing  left  is  to  pack  with  gauze,  soaked,  if  nocessapf^  io. 
adrenalin  solution. 
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Noetzcl  reviews  his  experience  with  tix  cases  in  which  he  removed 
the  spleen  for  injurj-  and  concludes  that  splenectomy  b  the  only 
safe  way  of  securing  hemosta:!ii$.  Suturing  and  tanptoning  may 
arrest  bleeding  for  a  time,  but  there  is  danger  that  it  will  return. 

Holliday,  of  Portsmouth,  Virginia,  reports  a  case  illustrating  the 
subject  (Virginia  Medical  Semi-monthly  Journal,  January  ii,  1907); 
|)atient,  boy,  age  15,  was  struck  in  left  side  by  a  flying  pulley,  frac- 
turing bis  arm  in  several  places  and  contusing  the  abdominal  wall. 
His  condition  shortly  became  serious;  temperature  subnormal, 
absolute  dullness  on  the  left  side,  and  marked  rigidity.    Immediate 
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operation.  The  patient  was  almost  eviscerated  before  the  bleeding 
could  be  located,  but  which  was  finally  found  to  proceed  from  the 
lacerated  external  surface  of  the  spleen;  a  splenectomy  was  quickly 
done,  and  the  abdomen  closed  without  drainage.  Convalescence 
was  easy  and  uneventful. 

SpUnectomy. — The  operation  following  rupture  generally  finds 
the  incision  made  in  the  middle  line  on  account  of  tlie  indications 
for  hcniorrliage, 

The  spleen  is  brought  up  into  view  and  delivered  from  the  abdom- 
inal cavity  and  clamped,  avoidinj;  any  strain  upon  its  pedicle,  for  the 
veins  have  extrt-mcly  Ihin  walls  (Fig.  414)- 

Ugatc  and  divide  the  pcdkU.    Transfix  the  pedicle  with  a  double 

lijgaturcand  tie  each  half  separalely,  and  finally  tie  the  whole  pedicle 

ia  a  single  Ugatute.    If  the  Ugamenl.  w  \*i%«  awl  thick  it  may  be 
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necessary  (o  lij^atc  it  "encbaine"  (Fig.  415).    The  pedicle  is  next 
divided,  Lhc  spleen  removed,  and  its  bet]  examined  for  any  bleedingj 
poinU.    Tbc  under  surface  of  the  diaphragm  is  very  Ukcly  to  present^ 
ome  okozing. 

Fitsse,  of  Brooklyn,  describes  a  case  wbich  illuiitrates  tbe  varia- 
tons  in  the  procedure,     (Annab  of  Surgery,  Jan,,  1908.) 

A  man  of  twenty-five  years  wait  bruughl  to  tlie  Kings  County 
Hospital  with  a  bullet  wound  in  the  left  side  corresponding  to  the 


Pro.  4M.— SplcDseloiB]':  Cun[H  tppKed  to  p*4lol«  p««UinlDirr  lo  mcUod  klooxdoUtd 

ling,     tffniil.) 


•pleen.  The  symptoms  pMntod  to  visceral  mjur)-and  intra-abdom- 
inal hemorrhage.  An  incision  was  made  over  llic  outer  border  of  the 
left  rectus  mu»cle  from  the  costal  arch  to  a  point  midway  between  the 
umbilicus  and  symphysis.  The  stomach  and  intestine  were  found  la 
be  uninjured.  A  perforation  in  llic  transver^  mcso-colon  was  re- 
imircd,  but  the  hemorrhage  continued.  A  transverse  incision  was 
made  and  the  spleen  examined,  rc\-ealing  a  rent  which  admitted  two 
fingers.    The  spleen  was  pulled  up  iuto  iVa  vty^tA,  ^^a.  '^ffi^w. 
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damped  and  ligaled  en  maise.  After  removing  the  spleen,  ibc  vc»- 
Bch  were  ligatcd  scparalely,  the  abdomen  was  flushed  with  valine 
solution,  a  small  gauze  drain  left  in  contact  with  the  slump,  and  the 
wound  closed  with  through-and-through  silkworm-gut  sutures. 
The  temperature  subsequently  did  not  rise  above  loo".  The  drain 
was  permanently  removed  on  the  fifth  day.  The  patient  left  the 
hospital  at  the  end  of  the  third  week,  entirely  recovered. 


Fro.  4it> — P«dlcl«  of  )pl«tfi  lintfd  "mchftln*".    (CnMi.) 


WOUNDS  OF  THE  KIDNEY 

If,  while  examining  the  ^-iscera  in  the  course  of  the  laparotomy, 
you  find  a  ruptured  renal  pelvis  or  a  seriously  lacerated  kidney  bleed- 
ing into  the  peritoneal  cavity,  remove  the  kidney.     Make  a  loogitu- 
diaal incision  in  its  peritoneal  covering,  strip  the  organ  out  of  its  bed 
and,  Jilting  toward  the  surface,  tree  0\e  vt^^i*- 
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Ligate  the  ureter  Gnt  and  then,  if  pos^blc,  each  of  the  vessels 
separately.  If  the  oozing  persists,  leave  a  Miculicz  drain  or  a  rubber 
tube. 

Inlra-periloneal  rupture  wiUiout  injury  to  other  viscera  Is  very 
rare. 

Extra-fieriloHeat  wounds  of  the  kidney  do  not,  as  a  rule,  require 
intcr\-cntion. 

That  the  kidney  has  been  involved  will  be  suggested  by  pain, 
frequent  micturition,  and  bloody  urine. 

Rest  in  bed,  morphine,  and  limited  diet  arc  the  special  indica- 
tions.    An  abdominal  binder  may  give  relief. 

Eliot  (American  Journal  Surgery,  Nov.,  1906)  has  observed  twelve 
cases  of  subcutaneous  rupture  of  the  kidney.  In  seven  cases  tliere 
was  not  sufficient  extravasation  to  make  a  perceptible  tumor,  and  the 
diagnosis  was  made  by  the  heniaturia  and  the  tenderness  over  the 
kidney  and  persistent  rigidity  (or  a  number  ot  days. 

In  the  remaining  caies  a  welUlefmed  tumor  appeared  in  the  ilio- 
costal space,  becoming  more  sharply  outlined  as  tlie  rigidity  dis- 
appeared. In  five  or  six  week»,  the  tumor  dtsappeaied.  In  no 
instance  was  operation  neccssat>'. 

In  such  cases  of  extra-peritoneal  rupture  as  require  operation,  the 
lumbar  mule  should  be  chosen.  Operation  is  indicated  from  the  first 
if  the  violence  was  known  to  be  great  and  a  large  tumor  forms  im- 
me<liately.  An  operation  is  iniUcaUd  at  any  lime  tympl^nu  0/  sepsit 
appear. 

Morris  Miller  reports  a  case  (Annals  of  Surgery,  Feb,,  i<)o8)  of  a 
man  who  fell,  striking  his  left  side  over  the  lower  rib.  He  felt  faint, 
and  almost  immediately  passed  a  quart  of  blood  by  the  urethra  and 
later  may  dots.  Miller  saw  him  at  the  hospital  an  hour  and  a  half 
later.  There  was  no  shock,  but  the  Mde  was  rigid  and  tender,  and  an 
indistinct  dull  mass  could  be  felt  in  the  loin.  An  oblique  lumbar 
incision  revcaletl  an  exlensivc  rupture  of  the  kidney  with  much 
hemorrhage.  Wicks  of  gauze  were  placed  in  front  and  behind  the 
kidney  and  the  ruptured  segments  pressed  together.  The  patient 
did  well,  the  hemorrhage  gradually  ceased,  though  twice  after  the 
fifth  day  blood  appeared  in  (he  uriiic.  On  the  twelfth  day  the  pack- 
ing was  all  removed,  and  the  o[>enini£  finaU^  V^^AtA.    GWw«\,wsks- 
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moncing  on  the  case,  remarks  that  hemorrhage  seveie  eoougb  to 
require  operation  docs  not  usualiy  mean  injury  sufficient  to  require 
nephrectomy.  'Ihc  question  of  neplircctoniy  must  be  decided  when 
the  kidney  i»  exposed. 

Stewart  adds  that  ihc  two  early  indications  for  operation  are  a 
progressively  increasing  licmatoma  and  constitutional  symptoms  of 
hemorrhage.  In  several  coses  of  moderate  bleeding  he  had  qwrated, 
and  afterward  been  sorry  he  had  interfered. 


Fig.  4>A.— R*p>>r«f  nptorclbladdM.  Apptylog  Umugb-aad-Uttouch  Htunc  Sob- 
wqutntlr  titmbcn  nitutt  will  be  applitd  «ail  fiiultir  Uia  parloUl  ptritoiwum  *(]]  be  rapilnd 
bcKiacIoiiUpolatolnflKlionanlalhebliildfr.    Pcrilonfufn  nteln«4brfOKept.    tl^/vti 
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WOUNDS  OF  THE  BLADDER 

Wounds  of  the  bladder,  if  not  previously  suspected  from  the  nature 

of  the  abdonjinal  injurie*,  arc  inferred  from  the  presence  of  urine  in 

the  peritoneal  cavity.    SomcUmw  vivt  ww  tt  Wx4  \o  \oM,te.    I  iijec  l 


KEPAIS  OP  THE  BLADDEE 


S7I 


;  bladder  with  normal  salt  solution  and  observe  its  mode  of  cd- 
ir;ince  into  the  peritoneal  cavity. 

The  wound  is  to  be  rcpaiicd  by  two  rows  of  sutures,  the  first,  of 
catgut,  Involving  all  the  ooau  except  the  mucosa;  the  second,  of 
silk,  includes  the  peritoneum  alone  after  the  manner  of  theLetnbert 
suture.  The  stitches  uf  both  rows  must  be  closely  placed  to  seal  the 
wound.  The  result  may  be  tested  by  filling  the  bladder  with  normal 
salt  solution,  and  any  defect  repaired  (Fig.  419). 


4 


PW.  4IJ.— Vw 
HmIi'*  unicnt  «ii- 
UlomofU.  (Sjnafij 


1^.  4l«^Vm>  HMk** 
Dtsltral  anulamMli. 
(n<iii<<.) 


Pis.  4i«.— Admm* 

aoal*        compltM. 
tSfnnifJ 


A  catheter  should  be  left  in  the  bladder  for  drainage  and  tho 
sijihonagc  kept  up  for  two  or  three  days.  Subsequently,  tlie  bladder 
should  be  emptied  by  a.<ieptic  catheterization  for  a  fen-  days  longer. 
The  peritoneum  should  be  drained  for  tlie  first  forty-eight  liotir<^ 

This  mode  of  treatment  applies  to  the  intra-pcriloncal  wounds  of 
the  bladder.  The  cxtra-pcritoncal  wounds  should  be  treated  on  the 
same  principle,  but  often,  under  such  circumstances,  the  operator 
must  be  content  with  suprapubic  drainage  of  the  bladder  until  Iho 
wound  has  heated. 
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WOUNDS  OF  THE  URETER 

It  it  is  discovered  that  the  ureter  is  wounded  either  by  the  trauma 
or  in  the  course  of  the  operiition,  an  effort  should  be  made  at  re)>atr. 
Several  methods  arc  available.  If  the  injury  docs  not  amount  to 
complete  divi&ion,  a  few  perforating  sutures  followed  by  Lembert 
sutures  may  succeed.  Small  wounds  usually  heal  readily,  but  It  is 
safer  to  use  drainage. 

If  the  separation  b  complete,  both  ends  of  the  torn  ureter  may  be 
ligatcd,  or  the  kidney  may  be  removed,  but  naturally  il  Is  preferable, 
if  possible,  to  esiablUb  an  anastomosis.  Under  various  circum- 
stances, the  proximal  end  may  be  anchored  in  the  bladder  or  in  the 
bowel,  or  ihe  two  cntis  may  be  brought  together. 

Van  Hook's  termino-latcral  anastomosis  is  generally  apjdied. 
The  tcchnic  may  be  briefly  described  in  this  wise: 

Ligate  llie  distal  portion  1/4  inch  from  the  end  and  make  a  longi- 
tudinal slit  in  length  double  the  diameter  of  the  tube.  Split  the 
proximal  end  also  for  1/4  inch,  beginning  at  the  free  end. 

Pass  Ihe  sutures.  Employ  a  long  catgut  suture  threaded  on  a 
needle  at  each  end.  One-eighth  inch  from  the  end  of  the  proximal 
portion  of  the  ureter,  pass  the  two  needles  from  without  inward 
(Fig.  417).  Cany  the  two  needles  through  the  split  In  the  distal 
portion,  into  Uie  lumen  and  let  them  emerge  i/s  inch  below 
the  end  of  the  split  (Fig.  418).  Tighten  the  suture,  which  will  have 
the  effect  of  Invaginating  the  upper  segment  in  tlie  lower  (Fig.  419). 
Around  the  line  of  contact  run  a  Lembert  suture,  and  cover  with 
omentum  or  peritoneum, 


CHAPTER  mi 

APPENDICITIS.     APPENDICIAL  ABSCESS.     PURULENT 
PERITONITIS'. 

InBammutioR  ol  Uie  appendix  j>re9upp<wes  two  factors,  lowered 
resistance  and  a  pathogenic  germ. 

The  lowered  resistance  of  the  appentlicial  tissue  may  find  its 
origin  in  many  diverse  conditions  involving  its  morphology,  anatomy, 
and  physiology.  It  is  generally  agreed  that  it  is  an  organ  undergoing 
a  retrograde  metamorphosis,  or,  at  any  rate,  one  adapting  itseti  to 
new  functions. 

There  is  a  small  facility  for  compensatory  circulation  If  its  main 
artery  is  blocked,  and,  in  consequence,  it  is  exposed  to  vicissitudes  (A 
nutrition. 

Owing  to  its  varying  position,  it  is  brought  into  contact  and  may 
acquire  connections,  vascular  and  lymphatic,  uritb  other  abdominal 
and  pelvic  organs  and  structures  and,  by  this  means,  be  the  recipient 
of  pathogenic  bacteria  that  had  not  elsewhere  found  a  favorable  soil. 

The  pathogenic  organisms  which,  under  favorable  conditions,  may 
here  develop  and  produce  various  grades  of  destruction  arc  the  badi- 
tns  communis  colt,  the  streptococci,  staphylococci,  and  otlieis  less 
frequent. 

Whatever  part  each  of  these  causative  agents  may  play  in  its  de- 
velopment, the  fact  remains  that  appendicitis  is  one  of  the  frequent 
and  one  of  the  most  dangerous  and  treacherous  diseases  with  which 
the  general  practitioner  has  to  deal. 

Diagnosis. — The  diagnosis  is  not  difficult  in  the  typical  cases, 
but  exceptionally  may  be  cjitremciy  difficult,  or  even  impossible, 
until  the  progrc*.*  of  the  symptoms  has  been  observed. 

A  diagnosis  should  never  be  made  from  the  mere  presence  of  what 

*So  imporUioE  'a  tbU  nubjcct  (o  ilie  f;«i>Gr>l  prKtitioner,  that  he  should  tx 
BatlttiMi  Ut  have  &n(l  itudy  no  works  loa  CDmj>Icte  tbaa  the  cUuic  voliunn  ci 
DMver  or  Kelly. 
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arc  regarded  a.s  lUe  oirclinat  sytnploms;  not  unlU  each  syttiptom  and 
sign  has  been  weighed  and  accorded  its  proper  significance,  and  all 
other  possible  condilions  excluded,  should  tt  be  decided  dcfiDilcly 
that  the  case  is  or  is  not  acute  appendicitis. 

To  discuss  briefly  the  symptoms  upon  which  one  must  rvly:  the 
^'fi  in  the  milder  catarrhal  casc^  is  limited  usually  to  the  right  iliac 
fossa.  In  the  ulcerative  type,  with  sudden  onset,  or  the  perforative 
type,  it  is  very  likely  at  first  to  be  gencrul  over  the  abdomen,  but  after 
a  few  hours,  is  rather  definitely  localized  in  the  rlj;ht  side.  In  the 
gangrenous  cases,  it  may  be  absent  in  one  case  or  severe  in  another, 
depending  upon  the  degree  of  active  peritoneal  inflammation. 

Rigidity  of  the  right  rectus  abdominis  and  pelvic  muscles  is  an 
important  sign,  and  its  degree  is  some  index  to  the  amount  of  perit- 
oneal involvement. 

Gastric  disturbance,  nausea,  and  vomiting  are  fairly  constant  oc- 
currence in  the  first  stages  of  the  attack,  but  last  only  a  short  time. 
T.  B.  Eastman  haa  very  stronRly  cmjihasized  the  frequent  connec- 
tion between  the  chronic  forms  of  appendicitis  and  those  ap|)cnrances 
of  gastric  indigestion  vaguely  grouped  as  "stomach  troubles." 

Conslipiilion  is  almost  the  rule,  and  Kelly  adds  further  ihat  it  may 
amount  to  an  actual  obstruction.  Only  rarely  docs  diarrhea  appear 
with  ihc  attack,  and  if  it  does,  may  be  regarded  as  indicating  a  grave 
form.  Most  rare  of  all  is  it  for  an  attack  even  of  the  mildest  type, 
to  run  its  course  without  some  aberration  of  bowel  action. 

Tendfrness  on  prtisnre  is  a  symptom  ujjon  which  alone  the  diag- 
nosis is  too  often  made.  It  is  scarcely  possible  for  it  to  be  wholly 
absent,  and  yet  it  can  by  no  means  be  relied  upon  to  indicate  the 
severity  of  the  attack.  Rosving  states  that  pressure  on  the  left 
McBumey  point  always  elicits  pain  in  appendicitis,  but  not  in  other 
cases. 

Robert  Morris  adds  something  to  this  phase  of  the  diagnosis.  He 
claims  that  tendcrncns  upon  pressure  over  a  point  opposite  the  um- 
bilicus in  the  line  of  the  anterior  superior  spine  of  the  ilium  has  a 
special  significance  and  h  due  to  jnvotvement  of  the  lumbar  ganglia. 
Thus  Morris'  point  on  the  right  side  will  be  tender  in  appendicitis. 
If  that  jioint  on  both  sides  is  tender,  the  trouble  b  located  in  the 
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Tum&r.—Il  U  folly  to  wait  for  this  sign  to  complete  the  diagOMia, 
for  it  means  the  certainly  of  a  complicated  pathology.  It  means 
poriloiira)  involvement  with  plastic  exudates,  or  a  pua  formation,  or 
both. 

Disturbante  of  Pulse  and  Tem/Kralure.—Tbcre  is  no  other  grave 
disease,  perhaps,  in  which  the  pulse  and  temperature  make  such 
limited  excursions.  The  temperature  in  the  most  serious  cases  may 
not  reach  103°.  Its  elevation  is  in  no  wise  significant.  The  pulse 
in  the  milder  cases  holds  a  certain  ratio  with  the  temperature.  A 
temperature  of  101°,  for  example,  should  be  accompanied  by  a  pulse 
rale  of  90  to  lOo.  Any  marked  iliHlurhance  of  this  ratio  is  extremely 
significant;  whether  it  is  a  low  temperature  with  a  rapid  piUsc  or  el 
high  temperature  with  a  slow  pulse,  the  outlook  is  ominous.  H.  O. 
Panztcr,  from  extended  clinical  experience,  iiLsifita  that  wc  must  rely 
largely  upon  the  redat  kmperaiure  in  making  a.  diSercnlial  diagnosis, 
and  that  the  temperature  should  he  invariably  taken  by  both  mouth 
and  rectum.  The  temperature  by  moutli  in  such  ca.ses  may  be  very 
deceptive. 

Such,  very  briefly,  are  tlie  principal  symptoms  and  wgns  which, 
taken  collectively,  must  serve  to  distinguish  the  disorder  from  acute 
intestinal  otislniction,  ovarian  or  tuhul  inflammation,  cholecystitis, 
typhoid  fever,  pneumonia,  and  other  acute  diseases. 

There  is  not  much  diingcr  at  iJic  prtsent  time,  so  prominently  is  the 
subject  before  the  profession,  that  an  appendicitis  will  be  overlooked. 
Only  too  often  is  an  innocent  appendix  held  to  be  the  cause  of  the 
illness  in  hand.  Lobar  pneumonia,  for  example,  is  likely  to  give  rise 
to  appendicial  symptoms,  and  such  cases  arc  likely  to  run  an  atypical 
course. 

It  is  an  ap[>endicitis,  but  what  is  lis  character?  Is  it  mild  or 
<langcrous?  Is  it  a  simple  catarrhal  trouble  which  will  soon  subside, 
or  is  it  potentially  a  gangrenous  process  with  general  peritonitis 
ahesd?  These  arc  Uie  qucslton.'t  which  confound  the  doctor  and 
upon  their  answer  rest  the  prognosis  and  treatment. 

Four  tarieiies  are  described  (Fig.  430). 

(1)  Catarrhal  appenduUh,  in  which  the  Mucosa  alone  is  involved, 
the  predisposing  causes  are  easily  relieved,  and  the  pathogenic  ai^ent 
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is  o[  a  low  order  of  virility.    Neither  local  nor  cooslitiitioiul  symp- 
toms arc  severe,  and  the  attack  very  shortly  subsides. 

(2)  In  the  ulcerative  type  the  proce»s  extends  deeper  and  involves 
the  muscular  and  perhaps  the  serous  coat  to  some  extent  and  there 
is  produced  a  mild  form  of  perilonc-iil  inflammation.  There  is  usu- 
ally a  diffused  swelling  of  the  whole  appendix. 

(3)  Perforative  appendicitis,  in  which  there  is  local  destruction  of 
all  the  coal.s  and  communication  with  Die  peritoneal  cavity,  is  due  to 
a  sudden  and  virulent  infection  or  an  acute  exacerbation  of  a  slum- 
bering process  and  begins  abruptly  with  intense  pain;  and  in  a  short 
time  ends  in  peritoneal  suppuration,  local  or  general, 

(4)  Gan^rtHous  Appendicitis. — ^This  form,  beginning  as  such,  is 
the  most  treacherous,  for  often  the  symptoms  are  in  no  wise  pro- 
portionate to  the  seriousness  of  the  case.  Death  is  impending,  and 
yet  neither  the  pain,  pulse,  nor  temperature  gives  due  warning. 
There  is  absolutely  no  way  at  this  present  time  by  which  the  doctor 
may  recognize  tlifs  condition  dt  novo.  It  may  be  imagined  that  such 
a  condition  arises  from  sudden  interference  with  the  blood  current 
to  the  organ,  while  infection  plays  the  lesser  part.  On  the  other  band, 
gangrene  which  ensues  from  virulent  infection  begins  at  once  with  the 
characteristic  symptoms  of  appendicitis  added  to  those  of  sepsis  and 
peritonitis. 

It  is  from  the  point  of  \-icw  of  these  pathological  variations  that 
the  most  diverse  opimon-t  as  to  treatment  have  arisen. 

It  is  evident  that  nature,  unaided,  may  be  able  to  take  care  of  the 
milder  type.  It  is  a  clinical  fact  that  nature  by  means  of  her  own, 
may  sometimes  control  and  keep  the  inflammation  within  bounds, 
even  in  the  more  dangerous  cases.  By  means  of  plastic  exudates, 
she  walls  off  and  limits  the  suppurating  area  and  later  provides  a  safe 
means  of  escape  for  the  products  of  suppuration.  But,  unfortu- 
nately, such  a  happy  issue  can  never  be  depended  upon.  On  the 
coQtxary,  the  suppuration  is  more  tikcty  to  become  diffuse  and  there 
presents  the  picture  of  purutenl  peritonitis  and  the  imminent  prospect 
of  a  fatality.    In  such  a  case  one  loses  sight  of  the  local  symptoms. 

The  abdomen  b  rigid,  tympitnitic  and  everywhere  exceedingly 
tender.  The  temperature  is  high;  the  pulse  rapid ;  Uie  tongue  coated^ 
brown  and  fissuiod;  and  as  the  disease  vto^tcs.sR&,  \>a&  vjte.Vj:Ka&  ^ 
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circulatory  collapse  appear.  The  temperature  then  becomes  sub- 
Dormal,  tbe  puUc  almost  uncountable,  and  tbc  features  pinched  and 
anmus,  until  finally  a  mQd  delirium  with  plcuiiant  luiltucinalions 
ushers  in  the  end. 

The  infection  mxy  l>e  so  severe,  the  tuxcroia  so  profoun<l,  that  the 
patient  may  die  of  sepiic  perUonitU  before  pus  has  had  time  to  form.    { 
Indeed,  death  may  come  from  sepsis  before  the  ordinary  signs  of  in- 
flammation appear. 

Such  may  be  the  outcome  of  what  appears  to  be  the  mildest  case. 
It  is  tliis  prospoct  and  the  attendant  uncertainties  which  have  led 
many  doctors  to  regard  appendicitis  as  an  emergency  to  be  opx-rated 
upon  ta  soon  as  the  diagnosis  is  made.  As  PfalT,  of  Indianapolis, 
puts  it,  the  difference  between  the  mortality  of  i  per  cent,  in  the  very 
early  operations,  and  tliat  of  15  to  30  per  cent-  in  the  abscess  stage, 
is  60  frightful  that,  in  comparison,  an  occasional  unnecessary  ofKra- 
tioQ  is  of  no  consequence  at  all.  If  we  aic  to  fulfill  our  obligations, 
we  must  act  vigorously  and  to-day.  1 

This  is  undoubtedly  a  safe  rule  in  the  practice  of  the  skilled  opera-     ' 
tor,  who  has  at  his  command  all  the  facilities  of  the  aseptic  o^rating- 
room  and  trained  assistants.  I 

The  case  is  (juile  different  with  the  general  practitioner,  remote  I 
from  these  accessories.  Moreover,  it  is  known  that  So  to  85  per 
cent,  of  these  cases  recover  without  operation.  Even  for  the  relaps- 
ing from,  Treves  says  that  much  may  be  done  by  medical  means, 
diet,  attention  to  the  bowels,  and  by  placing  the  patient  under  con- 
ditions more  favorable  to  a  state  of  peace  within  the  abdomen. 

Whatever  may  be  proper  in  hospital  practice,  it  certainly  cannot 
be  imposed  on  the  general  practitioner  that  he  operate  at  once. 
Even  in  connection  with  the  skilled  surgeon,  it  may  be  said  that  his 
technic  has  not  yet  readied  such  a  d^ree  of  perfection  I  hat  an  opera- 
tion is  always  safer  than  the  milder  form  of  appendicitis  unoperated. 

The  doctor  then  will  face  his  responiability,  a  heavy  one  truly, 
knowing  there  is  much  to  be  accomplished  by  medical  means  and 
jtt  hoping  that  he  will  have  the  judgment  to  recognize  the  flulure 
of  nature  and  of  his  art,  and  the  ft-ill  to  resort  not  too  lale  to  more 
radical  measures. 
Assume  that  the  diagnom  is  de&nVuil^-  mt>^\«aB!>uub  ^tiat  no  sui- 
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HHpBBiy  to  ligate  H  "enchaint:"  (Fig.  415).  The  pedicle  is  next 
oiwkd,  (he  spleen  removed,  and  iu  bed  examined  for  any  bleeding 
points.  The  under  surface  of  the  diaphragm  is  very  likely  to  prcseot 
ome  okosing. 

Fiissc,  of  Brooklyn,  describes  a  case  which  illustrates  the  varia- 
tons  in  the  procedure.    (Annals  of  Surgery,  Jan.,  190K.] 
A  man  of  tw-cnty-five  years  was  brought  to  the  Kings  County 
!     Hospital  witli  a  bullet  wound  in  the  left  side  corresponding  to  th« 


n 


spleen.  The  symptoms  pointed  to  viscwal  injury  and  intra-abdom- 
inal hemorrhage  An  incision  was  made  over  the  outer  border  of  the 
left  rectus  muscle  from  the  costal  arch  to  a  point  midway  between  the 
umbilicus  and  symphysis.  The  stomach  and  intestine  were  found  to 
be  uninjured.  A  pcrforalton  in  the  transverse  meso-colon  was  re- 
paired, but  the  hcroorrliaKC  continued.  A  transverse  incision  was 
made  and  the  spleen  examined,  revealing  a  rent  which  admitted  iNti^ 
fingers.     The  spleen  was  pulled  up  mlo  0\t  "kqotA.,  "i*  \R&ifi* 
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the  bowels  bavc  moved  freely.  If  the  bowds  are  slow  to  move, 
supplement  the  internal  rcmcdicii  willi  enemas  of  nonnal  salt  solution. 
Give  solol  or  carbuniitc  of  guaiucol  every  three  hours.  Apply  hot 
fomentations  to  the  abdomen,  HanncU  wrung  out  of  hot  water  and 
^rinkled  with  turpentine.  Cover  the  hot  fiannels  with  several 
additional  thicknesses  and  apply  hot-water  bottles  filled  with  boiling 
water,  and  cover  the  whole  to  ictaia  the  heat.  As  the  water  cools, 
withdraw,  one  by  oi\e,  the  various  layers  so  that  tlie  temperature 
may  be  maintained  at  the  highest  point  of  comfort.  Hot  kaolin 
cataplasms  often  render  service. 

As  Oschncr  commands,  food  must  be  withheld  absolutely,  and  if 
there  is  much  g;ulric  disturbance  or  pain,  the  stomach  should  be 
washed  out.  Opium  is  contraindicaled  under  this  form  of  treat- 
ment, for  it  is  the  purpose  to  dcanse  the  bowel. 

McGrath,  of  New  York,  prohahly  exprcs&cs  the  prevailing  opinion, 
summing  the  matter  up  in  this  wise  (Medical  Record,  Feb.  i,  1908): 

"Only  in  the  catarrhal  cases  can  there  be  any  question  as  to  treat- 
ment  once  the  diagnosis  is  made;  whether  it  is  better  to  operate  with* 
out  delay  or  seek  to  avail  oneself  of  the  advantage  of  an  interval 
operation.  If  sure  of  the  character  of  the  lesion,  we  may  temporize; 
it  will  do  no  barra  watching  the  patient  carefully  for  any  sjgn  of 
danger.  Many  of  these  cases  resolve  without  going  on  to  suppura- 
tion or  gangrene,  and  therefore  escape  operatitHi  during  the  acute 
attack.  Nature  may  he  as.tisted  in  her  efforts  at  spontaneous  cure 
in  these  cases  by  enjoining  complete  rest,  withholding  all  food  and 
permitting  only  water  to  be  taken,  and  by  small  repeated  doses  of 
calomel  and  sodium  bicarbonate.  An  ice-bag  may  be  apj>lie4l  over 
the  region  of  the  appendix.  But  if  there  Li  any  doubt  as  to  the  exact 
pathological  condition,  operation  should  be  advised  unleu  marked 
contraindications  exist." 

George  J.  Cook,  of  Indianapolis,  who  has  had  as  much  experience 
with  this  disease  as  anyone  in  theMi^issijipi  Valley,  does  not  operate 
in  mild  attacks  of  primary  apjiendicitis.  If  it  is  a  second  attack,  he 
operates  without  delay.  He  sa>'s  that  not  infrequently  a  mild  catar- 
rhal appendicitis  does  not  recur.  In  such  cases,  he  puU  the  patient 
St  rest  He  unloads  the  bowds  with  enemas  merely.  If  the  attack 
Uows  overeating,  he  employs  a  mvW  saWw  \>^\mafi^ .    Kothing  but 
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water  b  permiited.  As  an  Intestirul  antiseptic,  he  gives  5  grains 
of  carbonate  of  guaiacol  three  or  four  times  in  the  twenty-four  hour*. 
If  the  patient  should  complain  much,  he  gives  smaU  doses  of  opium, 
after  the  diagnosis  is  made.  He  gives  it  to  quiet  the  pain  and  not  the 
pcristaUis,  asserting  that  the  howcl  will  of  itself  be  quiescent  if 
empty.  Ice-bags  applied  to  the  abdomen  as  a  routine  measure  repre- 
sents to  him  the  chief  element  in  the  relief  of  pain  and  control  of 
indammalion. 

Note  that  whatever  the  form  of  treatment,  the  case  must  be  nar- 
rowly watched.  If  (he  puW  .ind  temperature  remain  in  harmony; 
if  the  abdominal  teasion  and  tenderness  lend  to  grow  lei><i;  if  the 
bowels  move  and  gai  escapes  per  rectum;  if  the  general  condition  is 
good;  there  is  ground  to  expect  a  satisfactory  termination,  but  no 
excuse  to  relax  one's  vigitanee. 

No  nourishment  should  be  given  by  mouth  until  defer\'escence  is 
complete,  and  after  that  a  liquid  diet  should  be  maintained  for  one  to 
two  weeks,  depending  upon  the  severity  of  the  attack,  and  rest  in 
bed  as  well.  At  the  end  of  a  few  weeks,  tlie  appendix  should  be 
removed. 

But  the  progTtsi  of  the  disease  may  suddenly  change.  All  the 
symptoms  may  become  aggravated  and  the  dangerous  nature  of  the 
case  become  at  once  obvious — Immediate  o|)eration  is  indicated; 
or  the  change  may  be  in.iidiou.'*  (unsuspected  by  the  careless  observer) 
and  in  this  instance  the  chief  reliance  must  be  placed  upon  the  pul&c. 
If  the  pulse  is  rapid  and  weak  with  a  falling  temperature,  or  if  the 
pulse  falU  to  50  or  60  with  a  rising  temperature;  in  other  words,  if 
there  is  any  marked  divergence  between  puUe  and  temperature, 
again  the  indications  arc  to  operate  at  once.  To  repeat,  any  marked 
aggravation  of  the  symptoms  after  improvement  once  b^ins,  or  the 
occurrence  of  any  marked  disparity  between  pulse  and  temperature, 
howe\'er  benign  the  other  symptoms  may  be,  are  indications  for 
(^>eration  without  delay. 

II,  Another  case:  You  have  watched  the  case,  but  the  tempera- 
ture has  persisted,  and  I>eyond,  say  the  sixth  day,  when  there  should 
be  a  marked  improvement,  you  find  the  temperature  rising  or 
fluctuating,  the  pain  increasing,  a  tumor  forming  mo»t  ()atntuL«.^^^3^ 
center.    Fn  this  cn.se  also  the  indication  is  V<«  \mTReNva.>* ' 
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III.  Suppose  you  see  th«  case  only  at  the  end  of  sc\'cm]  days,  dur* 
ing  n-hich  time  the  disease  has  run  a  neglected  coune.  M»>-  one  at 
this  time,  witii  any  effect,  apply  a  medical  treatment,  or  should  one 
resort  at  once  to  an  operation?  The  question  can  only  be  answered 
after  a  carcdd  conMikTalion  of  ihe  history  of  the  case,  such  as  the 
patient  or  hU  allcndaiil;^  can  rivc,  and  a  thorough  investigation  ot 
the  present  symptoms.  Only  when  (he  case  is  ohviously  benign  can 
one  take  the  re^poinihility  of  further  dctay.  For  example,  if  the 
pulse  and  temperature  arc  in  accord,  if  the  tenderness  and  tympanites 
are  diminishing;,  then  nothing  better  can  be  done  than  to  follow  the 
rules  wilh  regard  to  rest  and  diet  already  laid  down,  Yet  one  must 
be  ever  mindful  of  the  treacherous  character  of  certain  forms 
septic  attack. 

Again,  you  find  the  disease  progressing  and  in  the  active  staiice  <i 
the  third,  fourth,  or  lifth  day,  with  no  indications  of  beginning  im- 
provement, but  the  symptoms  are  not  aggravated,  and  there  is  a 
plastic  exudate  without  softening:  again  it  may  be  said  that  under 
these  circumstances  it  is  legitimate  to  wait. 

Any  continuance  of  the  fever  beyond  the  eighth  or  tenth  day,  even    | 
though  the  pulse  is  good  and  the  exudate  has  not  softened,  is  a  matter 
of  grave  suspicion,  and  with  the  least  enlargement  of  the  tumor  or 
disturbance  of  pulse,  operate  without  delay,  and  it  is  more  than 
likely  you  will  find  a  large  abscess. 

IV.  In  any  case,  at  any  stage,  if  a  diagno^s  of  abscess  can  be  made 
out— a  palpable  fluctuating  mass,  in  the  iliac  (osaa— whatsoever  the 
other  symptoms  may  be,  there  is  but  one  indication,  immediate 
operation.  No  practitioner  to  whom  the  task  falls,  whatsoever  his 
ability  or  training,  can  do  anything  else  and  do  bis  duty.  Even 
though  you  cannot  detect  fluctuation,  but  by  vaginal  and  rectal 
examination  determine  that  the  ma33  is  doughy  and  painful,  operate 
and  you  will  almost  certainly  find  pus. 

V.  Finally,  even  if  the  case  has  progressed  to  a  general  peritonitis, 
It  b  one's  duty  to  operate  unle.<is  tlic  patient  be  practically  moribund, 
aod  even  in  these  cases,  as  Lcjars  puts  it,  oi>eraiion  has  rescued  a 
certain  number  of  patients  from  the  vcr>'  jaws  of  death,  for  without 
operaiioa  they  would  inevitably  havedied. 

Even  tiiou^h  the  diagnosis  i«  tkol  Aefim\«^')  e>\a\JSa3M«i  and  one 
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considers  the  possibility  of  meeting  with  a  tubercular  peritonitis  or  a 
salpingitis  or  similar  condition,  yet  the  rule  should  be  to  operate  in 
any  case  of  doubt. 

Operation. — Two  operations  will  be  described:  A,  when  no  pus  or 
other  complications  are  expected;  B,  when  pus,  localized  or  (ILflused, 
is  a  certaintv. 


Pm.  hi.- 


-V«r«lo«l  looUon  iluovcli  (Ua.  tpoatmitak  and  AmUi  «I  rKtn*.    Oular  batim 
of  ractai  Mpotcd  in  battel  of  veuad. 


A .  /'fKWdw.— Begin  I  inch  above  or  3  inches  below  the  line  con- 
necting the  anterior  superior  iliac  spine  with  the  umbilicus.  The 
incision  crosses  thb  line  }i  inch  to  its  inner  side  of  its  middle  pmat 
and  follows,  practically,  the  outer  border  (A  Vh«  i«0.'>a  1^Acmv^'w<!k■ 
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Divide  first  Uie  skin  and  fat  and  expose  the  aponeurosis  of  the 
exUnial  oblique.  Divide  next  the  aponeurosis  and  under  one  lip  Is 
the  edge  of  the  rectus,  and  under  the  other,  the  transvcrsalis  (Pig. 
421).  Split  the  sheath  of  the  rectus  and  retntct  the  edge  of  the  rec- 
tus exposing  the  transvcrsalis  fascia. 


FI6.  4". — Ki-.  .■■ 
divide  1 


'  Ilia  upoud  ftfld  cone  lifted  pivparmlorr  Co  dividing- 


I 


Divide  the  tranaversalis  fascia,  exposing  the  subpenUnuui  fat 

and  pick  up  a  fold  of  the  periloncum,  and  divide  it,  tunuDg  the  cut- 

ling  edge  of  the  knife  away  from  the  abdomen  (Pig.  411),     Usually 

tie  great  omejitum  will  bulge  inU>  xVve  wound  %ftec  the  peritoneal 
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fndslon  is  enlarged.     ReplRCc  the  omentum  and,  if  necessary,  hold 
it  with  a  X&U3X  pad. 

Next  introduce  a  finger  and  fed  for  the  cecum,  which  will  be  rec- 
ognized by  its  bands,  and  pull  it  up  into  the  wound  until  the  base 
of  the  appendix  can  be  seen.     I'he  appendix  may  be  adherent,  and 


Pro.  4)J-~'AppeDdU«niIpa(ic>lo«cuiad*linnd*n4w«ll*dctf  >ilh 


the  adhedons  should  be  broken  up  very  gently.  Once  the  appendix 
is  freed,  it  is  to  be  brought  up  out  of  the  wound  and  the  cecum  re- 
tumi-d  to  the  abdominal  cavity  and  walled  off  with  gauze  pads 
(Fig.  4S3). 
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Tic  off  the  mesc^appendix  with  catgut,  and  cut  it  away  from  the 
appendix  dose  to  its  line  of  attachment. 

An  incision  is  now  carried  around  the  base  of  the  appendix,  divid- 
ing only  the  serous  coat,  which  is  stripped  back  toward  the  cecum, 
forming  a  peritoneal  cuff  (Fig.  434).    The  appendix  is  now  Ugatcd 


FlO.  4)4. — Per 


II  lurnnl  bttli;  ippculii  Ugnled  and  ampiiUISd. 


I 


and  cut  off,  the  mucous  stump  touched  with  carbolic  acid  and  then 
with  alcoliol.  The  ])eriloneiil  cuff  is  drawn  over  the  stump  and  su- 
tured. The  stump  is  now  invaginalcd  and  buried  wtlh  a  row  of 
Lembert  sulures.  The  gauze  pads  are  removed  with  the  excejilion  ol 
one,  which  covers  the  cecum  unli\  iW  \as\.  s^^uYaa  &tc  placed  in  the 
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peritoneum.  Repair  by  sepante  lines  of  sutme  the  periumcum, 
trans\-ersaUs,  aponeorosJs,  mnd  skin.     Drainage  ii  anaecaary. 

B.  The  i»cisi4>H.  4  'tacbKS  long,  a  a  finger's  bnadth  to  the  insitte 
of  the  anterior  superior  Sac  %piae,  with  its  middle  corresponding  to 
the  siMDC  (Fig.  425)- 

The  first  incision  Invents  the  skin  and  KuperfidaJ  fascia,  whidi 
are  likely  to  be  \-ery  vascular  in  such  a  case.  The  external  oblique 
appeare,  iu  &hcn  parallel  with  the  incisioa.     Divide  it  the  whole 


PlO.  41s.— Apvendlcut  IkUIoq.    {Vmb.}       Pm.  414.— Tb*  eilemtl  obliqna  dlvideri) 

lk«  InUnul  ettitui  mpomiI.    (Vni.) 

length  c^  the  wound  and  catch  the  cdgcii  witli  forceps  which  will  serve 
as  reUactors  (Fig.  426). 

Next  divide  the  internal  oblique  and  lrans\xrsa]is  muscles,  whose 
filMJTS  run  transversely.  The  layer  is  thick,  and  several  vessels  will 
need  to  be  caught  (I'lg.  417). 

Retract  these  layers  and  Uie  transvcrsalis  (ascift  is  exposed.  This 
you  divide,  liringinK  into  view  the  peritoneum. 

Catch  up  a  fold  with  the  forceps,  and  divide  its  base  with  the 
scissors  (I-'ig.  418).  From  the  small  orilice  thus  created,  there  flows 
a  scropurulent  fluid.  Enlarge  the  peritoneal  opening  and  hold  back 
the  intestine  with  compresses.  Examine  the  cavity.  It  may  be 
that  the  omentum,  thickened  and  infiltrated,  will  cover  the  ticid, 
but  do  not  disturb  it. 
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Follow  wiUi  the  index  finger  the  wall  of  the  fossa  until  the  cecum 
is  reached.  Wiping  out  the  cuvily,  you  may  l>e  able  to  see  Uie  bands 
of  the  cecum,  which  are  to  be  followed  downward  by  ^ght  and  touch, 
for  they  lead  to  the  appendix. 

Rtmote  the  appendix  if  possible.  You  may  not  be  able  to  find  it, 
but  do  not  prolong  the  search  and  certainly  do  not  break  up  adhesions 
in  this  search. 

When  it  is  located,  gently  draw  it  to  the  surface.  It  is  exceedingly 
friable  and  should  not  be  ruptured.  Throw  a  calgut  ligature  about 
its  ba.4e  close  up  to  the  cecum  and  tie  moderately  tight  (Fig.  419). 


Fm.  417. — Tb«  two  obliqiw  miuclM  inciwd,     Pm.  411. — Shnirjaa    Uw    ttarat    niuciiUi 
Ibe  (nuv*n*l!>  npoMd.    {Cms.)  Ur«n uid  Ui<  pcrtlomam  Incltid.    lVt»u.) 

Amputate  the  appendix,  and  if  there  is  no  bleeding  cut  the  liga- 
ture short.  Determine  now  the  character  o(  the  suppuration, 
whether  drcunucribed  or  diffuse  (Fig.  4,^0). 

(a)  //  is  Circumscribed. — Wipe  out  the  cavity  vciy  carefully  with 
sterile  gauze.  Do  not  irrigate.  Place  a  drainage-tube  upward 
toward  the  diaphragm  (Fig.  43,1).  Do  not  use  \-iolence.  There  a 
new  collection  of  pus  may  be  Found.  Pass  a  second  drainage-tube  in 
the  same  manner  down  into  the  pelvic  cavity.  This  is  the  most 
important,  lot  the  fiuids  tend  lo  collect  there.  Leave  the  third  in 
the  iliac  fossa  and  ihc  fourth  direcleA  lo^waTi  VW  middle  of  the 
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WWSBbKn.  Secure  each  with  a  safety-pin.  Suture  up  to  the 
drainage-tubes,  so  that  the  opening  will  be  only  large  enough  to  ac- 
commodate the  tubes. 

If  the  patient  is  a  female,  after  wiping  out  the  cavity  carefully,  a 
counler-opeoing  may  be  made  into  the  vagina  in  favorable casei,  and 
with  efficient  drainage  secured  by  that  route,  the  abdumcn  may  be 
completely  closed. 
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In  many  cases  even  witliout  such  drainage,  the  abdomen  may  be 
dosed  after  cleansing  the  cavity,  but  it  cannot  be  adviaed  in  tlic 
emergency  work  of  general  practice. 

(b)  7"**  Suppurolhn  U  Diffuu. — Make  a  second  incision  from  the 
umbilicus  downward  for  a  couple  of  inches,  which  is  sufficient. 
When  the  peritoneum  is  opened,  tlte  fingets  can  touch  through  the 
two  openings. 

If  the  pus  seems  to  have  reached  Into  the  left  ^de,  it  may  be  advis- 
able to  make  a  third  incision  over  the  left  iliac  fossa.  Through  these 
incisions  irrigate  the  abdominal  cavity  with  normal  salt  solution, 
using  plenty,  j  or  4  quarts,  and  continue  ihc  irrigation  until 
the  fluid  flows  out  clear.  Unless  it  be  complete,  icAching  ever(  ^w:*. 
oi  the  cavity,  irrigation  had  beiiet  \ie  ii^vtTAeft,  ntcAv,  'Yws.  'kfe^^ 
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tional  incisions  may  even  be  unnecessary  if  the  following  treatment  j 
pursued: 

The  patient  is  now  put  in  ibc  Fowler  position  and  s  continuous  rec- 
tal enema  of  normal  salt  solution  arrunged  for.  The  purpose  of  tliia 
trealmcnl,  instituted  by  Murphy  withsuchsiKnalsuccess,  is  to  secure 
a  constant  saline  lavage  of  the  peritoneal  cavity.  In  other  words, 
the  fluid  passes  from  tlie  bowel  into  the  peritoneal  cavity,  accom- 


Pn.  uoj— 'Diaann  thowiiif  dineiiou  tlu  poi  nur  vtotxl.    A,  Sub-hspttie;  B,  p«l*k: 
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plishes  its  heating  mission,  and  drains  out  through  the  abdominal 
VQUnd. 

Tlie  fluid  should  be  maintained  at  a  tcinperature  ol  ioo°  F.,  and 

should  be  allowed  to  flow  into  the  rectum  at  the  rale  of  i  pint  per 

hour  or  thereabout.     Tito  patient's  seiisation  should  be  consulted. 

If  there  h  a  feeling  of  lightness  and  distress,  the  flow  should  be  les- 

acaed.    After    2    or   %   quarts   have  \«xxy  YnVxtAwxA^  tJh*  flow 
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should  be  shut  ofT  for  an  hour  or  two.    The  injeclions  may  be  con- 
tinued one  to  three  days, 

Moynihan  reviews  his  experiences  with  this  treatment  (Lancet, 
Au^.  t7,  1907}  and  concludes  that  it  has  exceptional  value.  He 
'En«sts  upon  aitenlion  to  the  details  of  administrution  and  describes 
the  mcthodi  found  most  useful.  The  largest  quantity  of  the  solu- 
tion taken  by  any  of  his  patients  was  16  pints  for  the  first 
twenty-four  hourt,  and  a  total  of  39  pints    in    three    days.     He 
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emphasixes  the  character  of  improvement  in  the  appearance  of  the 
patient,  tn  hb  |>uUe  and  temperature,  and  in  the  action  o{  kidneys 
and  skin. 

The  plan  pursued  by  others  aims  to  secure  drainage  by  means 
tubes  passed  in  various  directions  into  the  intestinal  mass  and  into 
the  pdvic  cavity.  Under  these  circumstances,  the  enemas  of  nor- 
mal salt  solution  should  be  used  at  intervals  and  the  dre:iu>ings 
dianjjcd  on  the  second  (lay.  On  the  fifth  day,  the  tubes  should  be 
removed,  cleansed  and  replaced  exactly  as  before.  The  patient 
must  not  strain  while  this  change  is  being  made  and  children  may 
need  to  be  given  a  few  whiffs  of  chlotototm.    Oicurafc  'i^'e.  ftxivKwi^ 
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tubes  every  third  day,  gradually  shortening  them  as  granulation 
proceeds. 

1[  a  new  focus  of  infccUon  forms,  if  the  temperature  reaches  beyond 
ioi°  in  the  e%'ening  for  two  or  three  evenings,  no  matter  what  it  was 
in  the  morning,  one  may  be  sure  of  supj)uration  somewhere.  It  will 
be  necessary  to  rcK>peratc  and  re-establish  drainage. 

Sepiic  perilonitis,  originating  elsewhere  than  the  appendix,  ought 
to  be  similarly  treated,  but  the  results  arc  so  discouraging  that  the 
operation  cannot  be  urged  upon  llie  general  practitioner,  however 
advisable  it  may  be  in  hospital  practice. 

The  principle  of  treatment  is  the  same.  Make  a  median  incision 
below  the  umbilicus  and  search  for  the  cause.  It  may  originate  from 
a  ruptured  Fallopian  tube,  it  may  follow  perforation  of  Ihe  stomach 
or  duodenum,  and  the  break  must  be  located  and  repaired.  Itmay 
follow  the  perforation  of  typhoid  fever  and  for  this  condition,  the 
operalion  will  be  done  more  and  more  as  time  goes  by. 

Gcrslcr,  of  New  York,  before  the  1909  Congress  at  Budapest,  sum- 
marizes the  IrcaimeiH  0}  diffuse  free  progcsskc  periionilis  llius:  (i) 
Preliminary  lavage  of  the  stomach;  (j)  anesthesia  by  nitrous-oxid 
gas  followed  by  ether;  (3)  rapid  exposure  of  primary  focus  of  infec- 
tion; (4)  stoppage  of  visceral  leak  by  suture  or  tamponade;  (5) 
gentleness  and  rapidity  of  procedure,  avoidance  of  friction  by  wiping, 
etc.;  (6)  no  irrigation;  (7)  soft  nibber-tuhe  drainage  of  right  iliac 
fossa  and,  if  necessary,  of  Douglas'  poucb;  (8)  dosure  of  external 
wound  by  three  layers  of  suture;  (9)  for  paralytic  ileus  repeated 
gastric  lavage,  low  and  high  cncmata,  or  systematic  rectal  lavage, 
enterotomy  by  stab  done  in  intractable  cases  only;  (to)  rational 
adminbtralion  of  opiates;  (ii)  withholding  of  all  ingcsta  while  vom- 
iting is  present;  (la)  Murphy's  proctoclysis;  (13)  Fowler's  position; 
(14)  early  incision  and  drainage  of  secondary-  abscesses;  {15)  laxa- 
tives, calomel  and  salts,  to  be  given  only  after  cessation  of  vomiting: 
(16)  tampons  used  for  walling  off  necrosed  areas  not  to  be  disturbed 
without  necessity  till  they  become  detached  of  themselves. 
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CHAPTER  IX 

^-  ACUTE  INTESTINAL  OBSTRUCTION 

^^lArff ^  TWPNrtpftM  jh*  intestinal  canal  is  a  condition  8Jwa>-s  to  be 
r  drtedn^ibrtttl^lUBQddenlyaiKl  unexpectedly  an<),  unles<t  relieved, 
hiirricMA  a  fatal  issue,  due  cither  to  shock  or  sepsis.  Perhaps,  U 
ItloodgBod  jays,  the  condition  is  not  ft  frequent  one,  yet,  none 
the  less,  it  is  an  emergency  whose  cbaiactcr  must  be  thoroughly 
understood. 

liut  (or  that  m&tter  Its  character  is  xuriablc,  depending  upon  the 
cause.  To  simplify  the  subject,  the  obstruction  due  to  strangulntcd 
hernia  U  not  considered  here,  for  in  sucb  case*  tlie  cause  of  the  ob- 
struction is  quite  obvious;  nor  need  we  consider  post-opciativc  ileus, 
for  it  bas  a  pIthoIog>'  of  its  ovm;  again  the  obstruction  which  may 
accompany  appendicitis  is  in  a  class  by  itself.  The  acute  obstruc- 
lions  to  be  studied  include  those  changes  in  the  form  or  direction  of 
Ihc  bowel,  or  those  accumulations  within  its  lumen,  which  completely 
and  suddenly  dam  the  fecal  current.  Wbether  it  be  a  kink  or  twist 
in  tbe  gut;  a  volvulus  or  Intussusception;  an  adhesive  or  constricting 
band,  relicl  of  a  former  peritonitis  (Fig.  4j»);  an  accumulation  of  gall- 
stones or  a  cancer:  whatever  the  source  of  the  obstruction,  the  danger 
arbes,  as  has  been  said,  from  two  sources — shock  and  sepsii.  By  (nr 
the  leaser  of  these  two  evils  Is  shock,  In  many  casc«  it  may  be  ab- 
sent, and  even  when  it  is  tbc  dominant  feature  early  in  the  attack,  it 
may  gradually  subside.  Tlte  symi>alhelic  plexuses  seem  able  to  re- 
gain their  balance  and  adjust  themselves  to  new  conditions.  For  this 
reason  attacks,  which  brgin  with  collapse,  often  seem  to  improve  in  a 
short  time.  But  such  improvenieiit  is  deceptive,  for  sepsis  pursues  its 
insidious  course,  the  bowel  becomes  more  distended,  iUt  peritoneal 
coat  more  permeable,  and  so  the  intestinal  bacteria  lind  their  way 
into  the  peritoneal  cavity  and  their  toxins  into  the  blood.  Il  is 
stercoremia,  therefore,  which  is  to  be  dreaded,  for  there  is  no  way  to 
measure  its  progress  with  any  certainty. 
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J.  R.  Eastman  reports  a  case  which  Uliistratcs  the  deceptive  char- 
acter of  many  cases  of  obstruction.  The  patient  had  undergone, 
some  years  before,  three  various  abdomiBal  operations.  The  at- 
tack came  on  suddenly,  and  on  the  ihird  day  the  vomiting  becaine 
storcoraceous.  In  preparing  for  the  operation,  high  enemas  were 
given,  followed  by  escape  of  flatus.  The  operation  was  deferred,  as 
the  patient  continued  apparently  to  improve,  tJio  bowels  moving, 
gas  escaping  f  rcdy,  and  the  patient  feeling  quite  comfortable.     Two 
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days  after,  however,  tJie  fecal  vomiting  re-appeared  and  with  it  all 
the  ominous  signs  of  obstruction.  At  the  operation,  4  inches  of 
small  iatcstinc,  adherent  in  an  inflammatory  mass,  was  found  to  be 
gannrenous.  Resection,  anastomosis,  recovery.  It  is  to  be  noted 
that  the  bowels  had  moved  though  the  gut  was  strangulated  and  gan- 
grenous, the  gas  and  fecal  matter  undoubtedly  passmg  the  point  of 
straagulalioa.  (Indianapolis  Medical  Journal,  July  15,  I909.] 
The  group  of  symptoms  consUlutes  a.  vwv  AefcwWi  clinical  picture; 
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(a)  pain,  (b)  tympanites,  (c)  vomitini;,  (d)  co&stipution,  and  (e) 
collapse. 

(b)  'I'hc  pain  (lc\'elo]>s  suddenly  and  severely,  often  toUowing 
some  violent  exertion,  and  takes  the  form  of  patoxysmal  colic. 
There  is  localised  tenderness. 

(b)  Tympanites  is  marked,  the  whole  nbdomen  being  distended, 
and  often,  on  this  account,  the  respiration  and  circulation  are  im- 
paired. Peristalsis  is  exaggerated,  and  the  violent  movements  of 
the  bowel  may  often  be  noted  through  Uie  abdominal  wall.  At  the 
site  of  the  greatest  tenderness,  a  tumor  may  bo  found. 

(c)  There  is  often  at  first  a  rumbling  of  the  boweU  an<l  nausea, 
soon  followed  by  an  incessant  and  dbtressing  vomiting,  at  lirst  gas- 
tric and  fmatly  fecal. 

(d)  Constipation  is  a  constant  feature,  tliouf[h  at  first  there  may 
be  some  movement  from  the  lower  bowel.  lo  intussusception  there 
b  often  ail  through  the  attack  some  discharge  of  bloody  mucus  and 
gas.  Thb  may  be  the  case,  too,  in  strangulation  near  the  pylorus, 
but  in  such  a  case,  the  extreme  distention  of  the  stomach  and  the 
violence  of  its  movements  suggest  the  nature  of  the  difficulty. 

(e)  Collapse  is  unmincnt  from  the  first,  and  is  indicated  by  the 
weak,  thready  pulse,  the  rapid  breathing,  the  pale,  pinched  feature^ 
and  the  aiudous  expression. 

These  are  the  nymptoms,  whatever  the  form  of  the  acute  obstruc- 
tion, whether  it  be  strangulation,  intussusception,  or  \'olvulus,  and 
very  rarely  can  the  form  of  the  obstruction  be  definitely  determined 
before  the  operation  or  |><Ml-morteni. 

Certain  factors  make  one  of  tlie  conditions  the  most  probable. 
If  it  is  a  child  under  ten  yean  of  age,  it  b  almost  certain  to  be  intus- 
susception; if  there  have  been  previous  attacks  of  some  form  of 
peritonitis,  strangtiUting  bands  oi  adhesions  arc  likely  to  be  present; 
if  the  patient  b  forty  or  fifty  years  of  age,  with  a  history  of  constipa- 
tion, volvuluK  siiKgests  itseU. 

In  addition  to  noting  the  symptoms  and  bbtory,  a  careful 
search  must  always  be  made  by  palpation  for  an  abdominal  tumor, 
and  finally  the  Investigation  b  terminated  by  rectal  or  vaginal 
examination. 

Tnatmtni.— la  the  few  hour*  iVial  m>»V  Aajpw  \jAwi*  w*  *=*»■ 
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fully  m&ke  up  bU  mind  that  it  is  a  case  of  acute  obstruction,  tberc 
are  certain  tbings  lo  do,  but,  more  especially,  certiiin  ihingg  not  (o 
do.  Do  not  give  purgatives.  This  is  an  axiom  scarcdy  necessary 
lo  repeat.  They  can  do  no  good  and  will  most  certainly  do  harm. 
Do  not  give  large  and  repeated  doses  of  morphine.  It  will  help  the 
palieiit  to  die  tasy,  but  in  such  a  case,  it  iti  "not  a  remedy  for  the 
patient  but  a  refuge  for  the  doctor."  It  is  doubtful  even  if  it  should 
be  given  at  all.  It  is  possible  that  minute  doses  may  diminish  the 
peristalsis,  quiet  the  vomiting  to  some  extent,  relieve  llie  shock  a 
little,  and  case  the  pain  measurably  without  masking  the  true  con- 
ditions, hut  un<)eT  [he  circum-slances,  it  is  an  edged  lool.  Give  mi 
nourishment  by  mouth.  The  two  measures  likely  to  be  of  the  great- 
est beneUt  are  gajtrk  lavage  and  rectal  injections. 

The  gastric  lavage  may  in  some  measure  diminish  the  vomiting; 
and,  in  cjtse  un  anesthesia  is  necessary,  it  may  prevent  asphyxia 
from  a  gush  of  vomited  matter.  * 

Rectal  enemas  are  sometimes  effective  in  relieviii|[  the  ol^truction, 
but  if  used.  It  must  be  with  the  strict  proviso  tluit  the  injection  be 
done  carefully.  If  roughly  given,  if  the  fluid  is  thrown  into  the 
bowel  with  loo  much  force,  even  if  there  ts  no  danger  of  rupturing 
the  bowel,  it  at  least  irritates  it  and  defeats  iu  own  purpose.  It  is 
likely  if  the  condition  has  existed  more  than  twenty-four  hours  the 
cnemata  will  be  of  no  avail. 

There  is  a  tkJinUe  mode  of  procedure:  put  the  patient  crosswise  in 
bed  in  the  lithotomy  jiosition,  with  the  pelvis  turned  slightly  to 
the  right  side.  Anoint  the  anal  region  well  with  vaseline,  and  abo 
the  rectal  tube,  which  should  be  of  !4oft  rubber,  ?,  or  4  feet  in 
length.  In  the  case  of  an  infant,  a  rubber  catheter  will  serve. 
Gui<Ie  the  catheter  with  the  left  index  finger,  and  as  it  enters  the 
rectum  direct  it  backward  at  first  and  then  slightly  to  the  left. 
Keep  hold  of  the  tube  close  up  to  the  rectum,  the  better  to  control 
it.  Push  the  tube  a  little  at  a  time,  and  if  it  meets  with  the  ob- 
struction, withdraw  it  slightly,  and  advance  it  with  a  boring  move- 
menL  .\ny  force  may  result  in  [he  tube  merely  coiling  up  in  the 
rectum,  the  doctor  in  the  meantime  having  the  impression  that  it 
is  ascending  high  in  the  bowel.  Sometimes  it  is  advantageous  lo 
/et  the  injection  flow  as  soon  as  0\c  &r4\.  \ia\.  ^  \.W  vuhe  is  Intro- 
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ducctl,  as  by  that  means  the  rectum  is  dilated  and  Houston's  valves 
arc  not  so  likely  to  intercept  the  tube.  The  tul>e  must  be  introduced 
as  high  as  possible  without  using  force.  In  the  great  majority  of 
cases  it  goes  no  higher  than  the  sigmoid, 

Attach  the  fountain  s>TinKe,  holding  it  low  at  6rst  and  Rradually 
raising  it  to  increase  lh«  pressure.  It  should  not  be  raised  much 
more  than  3  feet  above  the  patient's  level.  The  quantity  of 
fluid,  either  warm  salt  solution  or  oil,  which  may  l>c  injected,  varies 
with  the  age,  say  1  pint  for  the  infant  and  4  to  6  quarts  for  the 
adult. 

When  the  injection  is  completed,  withdraw  Ihe  tube  rapi<)ly,  and 
liiy  the  patient  back  in  bed.  The  enema  will  be  cxiicUcd  sooner  or 
later  witli  severe  colicky  pains.  If  ineffective,  it  returns  practically 
clear.  If  it  has  done  good,  it  will  be  accompanied  by  8atus,  and, 
at  tlic  \ait,  there  will  be  some  hard  lumps.  The  linal  evacuation 
may  not  lake  place  for  some  time,  but  the  escape  of  gas  is  a  good 
indication  that  the  obstruction  has  been  at  least  temporarily 
relieved. 

If  this  has  not  done  good,  the  enema  should  be  repeated  with  the 
patient  in  the  knrt-tkal  pitsUion. 

Lejars  recommends  the  "electric  bath"  as  efficacious  in  majiy 
cases,  but  this  treatment  is  icarceiy  applicable  in  general  practice. 

On  the  whole,  the  treatment  i-i  surgical;  and  the  doclor  must  have 
it  on  his  conscience  that  ii  the  case  is  acute  obstruction,  delay  tg 
dangerous  or  even  fatal.  The  point  is  to  make  the  diagnosis  quickly, 
and  when  that  is  made,  there  is  only  one  thing  to  do,  operate. 

The  practitioner  will  hesitate  between  two  procedures,  median 
laparotomy  and  ardfidal  anus. 

Median  laparotomy  is  the  itleal  operation.  It,  alone,  is  curative, 
for  the  cause  of  the  obstruction  is  found  and  relieved;  but  it  is  deli- 
cate and  dangerous.  These  ire  the  conditions  which  Vcau  formu- 
lates, under  which  alone  the  doctor  must  undertake  it: 

(a)  The  operator  must  be  experienced  and  resourceful,  for  it  is 
often  dilTicult  t<i  locale  the  cause  and  equally  difficult  to  remove  it, 
and  the  distended  bowel  is  always  a  source  of  embarrassment. 

<b)  The  operation  must  be  conducted  where  there  arc  the  surreal 
accessories  and  capaUile  assistanu. 
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(c)  The  diagnosis  must  have  been  perfected,  so  that  the  opentor 
knows  about  what  he  will  have  to  do. 

(d)  The  patient  must  be  vigorous  and  able  lo  slnnd  a  tedious  and 
prolonged  operation. 

These  conditions  are  nearly  always  lacking  when  the  doctor  is 
thrown  absolutely  upon  his  own  resources,  so  it  may  be  laid  down  as 
&  rule  that  the  general  practitioner  must  choose  the  second  pro- 
cedure. 

An  artificial  antts  will  usually  save  iho  palictit's  life  and  is  within 
the  skill  of  any  doctor  under  almost  any 
circumstances.  After  the  patient  has  later 
regained  his  sUength,  the  operation  neces- 
sary lo  complete  a  cure  may  be  under- 
taken. It  will  not  be  an  emergency  opera- 
tion, and  the  time  and  place  may  be  chosen. 
To  make  a  temporary  artificial  anus  will 
be  the  proper  procedure  under  the  circum- 
stances indicated.  There  is  a  single  nota- 
ble exception:  if  the  patient  b  a  child  with 
an  undoubted  attack  of  intussusception, 
and  if  the  enemas  have  failed  lo  give  relief,  it  is  imperative  lo 
do  a  laparotomy  (Fig.  433). 


Fm.  u).— IntuHUKSiition. 
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LAPAFOrOUV  rOR  INTiraStraCEPTION 

Intestmal  inva«inaUon  or  intussu«eption  occurs  only  in  Ihe  first 
years  of  life  for  the  reason  that  tlic  mesentery  lacks  re«i»tajice  at 
that  age.  It  occurs  at  a  point  where  a  mobile  ptrt  of  the  bowel 
joins  a  part  more  fixed  and  is  most  common  at  Ihe  iteocecaJ  junction. 

As  a  result  ot  colic  or  spasm  the  ileocecal  valve  protrudes  into  the 
cecum  and  is  followed  by  the  ileum  and  its  mesentery  which  alone 
limits  the  extent  to  which  the  large  inslcstinc  may  jwallow  the  small 
bowel. 

A  thickened  band  or  collar  marks  the  line  whiie  the  two  parts 
come  in  contact,  and  this  collar  is  usually  tight;  after  a  little  while 
adhesiom  may  here  occur  lieiwcen  the  invaginating  and  invagtnated 
parts. 
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Here  the  strangulation  occurs  and  the  symptoms  arc  proportional 
to  the  degree  of  strangulation  and  the  rapidily  with  which  it 
occurs, 

A  case  reported  by  Esles  (American  Journal  of  Surgery,  August, 
IQ06)  illustrates  the  subject  and  emphasizes  the  danger  of  expectant 
treatment. 

A  i^rl  of  three  years  in  fair  health,  three  <iays  before  had  been 
seized  with  violent  abdombal  paios  with  straining  and  tenesmus. 
At  I'trst  the  passages  were  fecal  and  theh  mucous,  tinged  with  blood. 
She  bad  intervals  of  apparent  case  when  she  would  play  with  her 
toys  and  ask  for  something  to  eat.  After  three  days'  treatment  by 
enemas  and  tight  laxatives,  she  developed  signs  of  complete  obstruc- 
tion. The  abdomen  was  distended,  vomiting  frequent  and  at  last 
feculent;  there  was  persistent  pain,  rapid,  weak  pulse,  and  general 
weakness.  At  this  time  Eslet  was  called  and  found  a  very  pale, 
emaciated,  weak,  suffering  baby,  with  pulse  130,  and  temperature 
loi*.  She  was  vomiting  every  half-hour.  No  distinct  tumor  could 
be  felt,  but  there  wa«  some  thickening  in  the  right  iliac  region. 
Through  that  night,  while  preparing  for  the  operation  next  morning, 
she  was  given  some  strychnia  and  morphia  and  saline  enemas,  which 
produced  an  improvement. 

Operation— median  incision.  A  band  passed  into  the  right  iliac 
fossae  located  the  tausiige-shapcd  tumor  of  an  ilco-cccal  intussuscep- 
tion. Turning  the  child  to  get  the  intestines  out  of  the  way,  gentle 
milking  motions  were  made  and  almost  immediately  tlie  intussuscep- 
tion was  reduced.  Inspection  showed  a  very  much  thickened  and , 
inflamed  section  of  tlie  ileum  about  6  inches  long.  It  was  decided' 
not  to  exscct  llic  injured  gut.  The  torn  border  of  the  mesentery 
was  sutured,  the  peritoneal  coat  bathed  with  hot  saline  solution, 
dried,  sprinkled  with  aristol  and  rqilaced,  and  the  abdomen  rapidly 
closed.  The  child  made  a  rapid  and  uninterrupted  recovery  and'J 
has  been  quite  well  ever  since. 

The  principal  steps  in  the  0(>crutiun  are  as  follows: 

(i)  Mtdian  laparotomy.  Bo  careful  in  opening  the  pcritoneun] 
not  to  wound  the  distended  bowel.  Expect  to  find  trouble  in  the 
management  d  the  bowel.  A  skillful  assistant  is  a  great  comfort  in 
this  matter. 


6oo 


ACITTS  INTCITTNAI.  OSSTRUCTION 


(3)  Search  for  Uit  ehtlmcUon.  The  otKilniction  is  usually  easily 
found  in  Jntussusceplion.  After  the  abdomen  is  opened,  proceed 
direcUy  to  the  right  iliac  fut«a,  having  no  fear  to  introduce  the  whole 
hand,  if  gently  (lone.  In  any  case  the  cecum  is  fini  to  be  examined, 
for  by  its  condition  one  can  determine  whether  the  obstruction  n  In 
the  large  or  small  intestine. 

The  sausage-shaped  tumor  (in  the  case  of  intu.4.su<tccption)  is 
pulled  up  into  the  wound  and  its  topography  carefully  noted  and 
the  intcgrily  of  the  gut  determined.    If  there  are  no  adhesions,  if 
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there  are  no  appearances  of  gangrene;  in  other  words,  if  the  accident 
is  recent,  try  to  reduce  the  bowel. 

(3)  Disinvasinaie,  following  the  procedure  of  Scnn,  whkh  has 
for  its  aim  first  to  reduce  the  edema.  This  b  to  be  accompli&lied  by 
steady  and  uninterrupted  manual  compression  of  the  tumor. 

As  soon  as  the  swelling  is  reduced,  grasp  the  bowel  below  the  tumor 
and  press  gently  but  firmly  against  the  apcic  of  the  intussusceptum, 
at  the  same  time  making  easy  traction  at  the  other  end  (Fig.  434). 
Remember  it  is  easy  to  teat  th^  bowtV  oi  mesentery. 
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When  the  bowel  is  reduced,  ejtamine  iigain  for  gangrene.  If 
there  arc  points  of  disintegration,  cover  them  in  by  Lcmbcrt  sutures. 
If  (he  whole  segment  of  the  bowel  is  gangrenous,  it  must  be  resected; 
or  if  doubtful,  retained  In  the  wound  for  further  inspection.  If^the 
bowel  is  not  impaired,  wash  and  return;  and  the  operation  is  com- 
pleted by  the  repair  of  the  abdominal  wall. 

If,  as  Scnn  says,  repeated  attempts  at  reduction  fail,  one  of  two 
courses  must  be  pursued:  ihe  establishment  of  an  intestinal  anasto- 
mosis or  resection  of  the  invaginatcd  portion;  but  the  latter,  on  ac- 


Vta.  4M.- 


-InltunucapMa 


npoMd. 


Pio.  4>ti^-1nMin««4}>l«ui  nttmti. 


count  of  the  time  required,  must  not  be  undertaken  unless  the 
invaginated  parts  arc  gangrenous. 

The  anastomosis  between  ihc  parts  of  the  bowel  above  and  below 
the  invagination  may  be  accomplished  by  suture  or  tlie  Muq>hy 
button.  The  technic  of  resection  of  the  invaginatcd  portion  is 
represented  in  Figs.  435,  436,  437,  and  438. 

The  predisposing  cause  of  these  attacks  of  intussusception  is  often 
acute  indigestion. 

The  pain,  which  is  the  first  s>inptom,  is  often  merdy  coUck.'>{  «. 
first,  but  later  may  be  persistent.    VomUvtv^X*  co'nvTOWft.Nsi'a.N.  ■«k^. 
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nearly  so  severe  as  in  other  forms  of  obstnurtiop,  nor  does  it  appear 
90  early.  The  temiiorarv  relief  followini!  ihe  vomitioR  »  character- 
istic of  intussusception.  The  nearer  the  duodenum  the  invagination 
Li  situated,  the  more  severe  the  vomitus.  Rigidity  is  not  «n  early 
symptom.  Distention  1.1  absent  until  late.  Tenderness  is  also  a 
late  8}'mptom;  indeed,  in  the  early  stages,  pressure  may  give  rdicf. 
The  presence  of  a  tumor  h  of  great  diagnostic  value;  it  is  usually 
movable,  hard,  and  resistant.    Its  size  gives  no  idea  of  the  amount  of 
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bowd  involved.  Tenderness  is  a  severe  and  earty  symptom^  thirst 
not  marked.  Early  diagnosis  and  early  operation  are  the  life-saving 
factors  in  these  cases. 
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POST-OPERATIVE  ILEUS 

The  acute  obstruction  of  the  bowel  which  may — which  (00  often 

does— follow  laijarolomy  is  one  of  the  tragic  accidents  of  suritery. 

Aa  operation  oi  comparative  simplicity  may  terminate  uneven tfulty; 

the  patient  mllics  from  the  anes\lvt\i<:,  swna  \o  KniA  ■wcJl.  and  with 
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the  family  Li  happy  at  the  thought  of  danger  passed.  Tvrenly-lour 
hours  pass  and  it  b  noticed  that  the  temperature  falls  to  gubnormal 
perhaps,  and  then  begins  slowly  to  rise.  The  pulse,  at  first  90  to 
100  and  of  fair  volume,  slowly  increases  in  rate  while  decreasing  in 
force.  The  patient's  mind,  perfectly  clear  in  the  first  instance, 
bef^ns  in  a  little  while  to  be  disturbed,  and  he  grows  anxious  as  to 
Ihe  outcome  or  i)erliaps  mlmly  forecasts  the  end. 

In  the  meantime  the  tympanites  has  become  marked,  but  no  gas 
passes  per  rectum;  and  there  U  no  sign  of  movement  or  peristalsis, 
in  the  distended  gut.  The  pain  is  not  severe,  the  chief  distress  is 
want  of  air;  the  patient  complains  that  he  cannot  Rct  a  good  breath; 
nausea  develops,  and  finally  continuous  vomiting.  If,  now,  the 
ordinary  means  of  relief  of  gaseous  distention  fail  and  the  symptoms 
do  not  in  any  respect  improve,  one  may  conclude  that  he  has  to  deal 
with  an  intestinal  paralysis.  In  simple  tympanites  the  pain  is 
colicky  in  its  nature,  there  is  little  disturbance  in  pulse  and  tempera- 
ture, the  vomitu.*  is  more  nearly  normal  in  character.  But  in  spile 
of  these  distinguishing  features,  it  may  be  impossible  to  say,  during 
the  first  few  hours,  whctlier  the  obstruction  is  serious  or  not-  In 
any  event,  certain  measures  should  be  employed:  If  there  is  much 
nausea  or  any  evidence  of  ga-stric  dilaution  the  stomach  should  be 
wa-shcd  out  and  ^d  grain  calomel  given  every  half-hour  for  at  least 
ten  doses.  At  the  other  end  of  the  alimentary  tube,  the  attempt  at 
relief  is  begun  with  an  ordinary  soapsuds  enema.  If  no  flatus  passes, 
a  Watkin's  enema  is  next  to  l)c  tried,  or  one  which  consists  of 

Magnotia  nlpluvtc, 
Glycerin,  U     Sij 

Turpentine,  3J 

A  large  tube  should  be  employed,  but  no  eGTurl  made  to  introduce 
it  high.  Elevate  the  hips  and  inject  the  fluid  slowly,  and  thus  let  It 
find  its  own  way  up  the  bowel.  If  gastric  lavage  and  the  persUtent 
use  of  enemas  fail  to  give  any  relief,  if  the  judicious  use  of  hypodermic 
injections  of  morphin  and  atropia,  cscrine,  and  piiuitiin  are  with- 
out c0cct  to  awaken  Ihc  intestine  or  to  sustain  the  [>atient's  vitality, 
llie  only  thing  left  which  offers  any  hope  is  an  enterostomy.  TKu. 
may  be  done  under  local  anesthesia.    The  VkiwA  vSmwi^  'iwa  wjwsv 
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ing  U  to  be  kq>t  washed  out  with  normal  salt  solution.    By 
means  the  toxcnita  may  be  kept  under  control  until  the  patient's 
forces  rally. 

But,  uftcr  till,  Ihcchicf  treatment  of  post-operalivc  inleslinal  paral- 
ysis is  prophylaciic  and  preventive.  By  wasJiing  out  the  stomach, 
by  having  thv  bowel  well  emptied  with  ciutor  oil,  by  treating  the 
exposed  gut  with  scrupulous  care,  one  may  hope  to  reduce  these 
accidents  to  the  minimum.  Slight  traumatisms  of  the  mesentery 
in  the  course  of  the  operation,  xlighl  infections  introduced  in  the 
clean  cases  arc  at  the  bottom  of  these  sur^^cal  disasters.  If  they 
result  from  infections  already  fixed  upon  the  peritoneum  before 
operation,  the  surgeon  may  have  a  balm  for  his  conscience  but  no 
excuse  to  relax  his  precautions. 

In  all  operations  in  which  there  is  a  diffused  pcritoiuUs  in  order  to 
prevent  post-operative  ileus,  Ileile  injects  50  to  100  c.c.  castor  oil  in  a 
loop  of  the  small  intestine.  The  puncture  of  the  gut  is  closed  by  a 
small  silk  suture.  He  claims  excellent  resulu.  (Zntblalt  f.  Chirurg. 
Lcipsit,  July  31,  1909.) 


CHAPTER  X 

ARTIFICIAL  ANUS:  TEMPORARY;  PERMANENT 

TEMPORARY  ARTIFICIAL  ANUS— ENTEROSTOMY 

Ad  acute  obstruction  of  the  bowel  may  ncccssitule  a  temporary 
drainage  through  the  abdominal  wall.  This  will  be  the  case  when 
circtimstancts  such  as  environment,  lack  of  experience,  as^stance,  or 
equipment  preclude  a  laparotomy;  or  even  when  n  laparotomy  is 
done  and  it  is  found  impossible  at  the  lime  to  remove  the  cause. 

Enterostomy  is  therefore  a  life-'^aviiig  oi>cia[iun  whidi  every 
practitioner  must  know  how  lo  perform. 

The  opcralion  proposes  opening  the  abdomen,  anchoring  a  loop  of 
intestine  in  the  abdurninal  wtmnil  aiwl  oi>ening  this  loop  to  secure 
drainage.  The  incision  will  be  made  ordinarily  in  the  right  iliac 
fossa  and  tlie  opening  in  the  bowel  made  above  the  obstruction. 
For  that  matter,  one  need  scarcely  fear  that  he  will  open  into  the 
bowel  below  the  constriction,  for  it  is  only  the  distended  portion  that 
will  present.  It  h  [jrcfcrablc  to  open  Uie  cecum,  but  if  it  13  not  av^- 
iible,  whatever  loop  presents  wUl  do, 

Xo  special  instruments  are  required.  It  is  a  good  idea  to  have 
several  needles  already  threaded  with  silk  No.  o  or  No.  i.  Local 
anesthesia  may  sufEce. 

incision. — Begin  by  dividing  the  skin  and  fat  along  a  line  twti 
Angers'  breadth  from  the  anterior  sujierior  iliac  spine,  parallel  with 
the  fibers  of  the  external  oblique— an  inci.4ion  about  3  inches  long, 
whose  central  point  corresponds  to  the  anterior  superior  iliac  spine 
(Fig. '4,^9).    Catch  up  the  two  or  three  bleeding  points. 

This  first  incbion  exposes  the  external  oblique  (Fig,  416)  an<I  the 
second  divides  that  muscle  in  the  same  line.  Catch  up  the  edges  o( 
the  divided  muscle.  In  the  same  manner,  the  third  indaion  divides 
the  internal  oblique  and  transverudis,  and  finally  exposes  a  fibrous 
layer,  the  transversalis  fascia,  which  l*  caretttWv  &N\is&N.tv««4»«\» 
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reach  th«  [Kritoneum  (Fig.  418).  Pick  up  a  fold  of  that  membrane 
with  ihc  dissecting  forceps  and  incise  it  at  its  ba:!«r  remembering 
that  the  dii^tciideil  bow<;l  h  \n  close  contact  (Fig.  432). 

A  raddiiih  fluid  escapes  as  soon  as  the  peritoneum  is  opened ;  seize 
each  lip  with  forceps  and  enlarge  the  opening,  but  not  to  the  full  ex- 
tent of  the  skin  wound.  Restrain  the  bulging  gut  with  compresses. 
Introduce  the  indci  linger  and  examine  in  various  directions  for  a 
source  of  obstruction,    Ha)ipiiy  it  may  be  found  and  relieved  with- 
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out  loss  of  time.  Usually,  however,  it  will  not  be  and  one  must  not 
persist  in  his  searcli  or  effort  at  relief.  Attempt  next  to  locate  tlie 
cecum,  parsing  tbc  index  finger  down  into  the  iliac  fossa,  following 
the  external  u-ull  (Fig.  440). 

If  successful  in  locating  ii,  pull  it  up  into  the  wound  with  index 

finger  and  thumb  and  hold  it  with  two  artery  forceps.    It  is  etaly 

idcniificd  by  ihe  apiicndiccs  ^iploica:  and  by  its  bands.    If  the 

cecum  cannot  be  reached,  employ  any  loop  which  presents. 

AfUJ/tv  Ike  boutl.    The  bowel  is  sutured  to  the  abdominal  wall 

ia  Uuamaaoet:    Commence  at  one  &n%\c,\a£sn%Uie  needle  through 
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the  parietal  peritoneum  of  on«  side,  llirougli  the  serous  and  muscular 
coals  o(  the  bowel,  and  through  the  peritoneum  of  the  opposite  side. 


Pic  4ti-— AltaiUua  tb*  bcml  in  the  ua'*     f*0.  ««>.— AlUcMng  the  bowal  ■■tentllr. 
of  ttw  •Daad.    tVtmi  (fMik) 


Pra.  4U—0i»tnim  ibainm  dnt>witi«a  of     Fm.  »m.— Owning    e(    tU    b«*«l    *rllh 
ntum.     (t'fiM.)  tlMnwcauterr-    (^Ma.) 

Tie,  but  <la  not  cut  the  threads  (Fig.  440}.  Now  make  on  each  side 
three  or  four  "U"  sultircs  i4  >i>ch  apart  in  this  manner:  the 
needle  passes  through  the  parietal  pMi(.otwwjft,  vVt  TO.\isy»»  «A. 
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muscular  coats  of  the  bowel,  and  out  through  (he  pariela3  peritoneum 
of  the  same  eidc.  Do  the  same  on  the  opposite  side  (Fig.  443). 
Collect  the  loose  ends  of  the  sutures  of  the  same  kind  in  one  forceps. 
In  placing  the  nuturcs,  do  not  let  the  protrudinf;  segment  of  bowd 
get  folded  or  wrinkled. 

Suture  the  remaining  angle  in  the  same  manner  as  the  first  and 
complete  the  repair  of  the  peritoneal  wound.  The  loop  of  bowel 
may  not  occupy  alt  of  it  and  these  peritoneal  sutures  are  cut  short  at 
once.     (The  relative  position  of  the  sutures  is  represented  in  Fig.  443-) 

Now  repair  the  superficial  wound  by  interrupted  sutures  in  two 
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layers,  one  reuniting  Uic  muscles  and  fascia;  the  other,  the  skio. 
The  opening  left  immediately  over  the  anchored  gut  is  about  an 
inch  in  length.    Cut  (lie  threads  short. 

Ofien  Ibe  bowel.  This  is  icscncd  for  the  last,  and  here  the  long 
threads  of  the  lateral  bowel  suture,  left  until  this  time,  arc  used  to 
puU  the  Ijowel  well  into  view  (Fig.  444),  Incise  it  wiUi  the  bistoury 
for  about  an  inch,  and  there  is  an  immediate  escape  ol  gas. 

Cut  sliort  all  llie  sutures.  The  bowel  will  not  immediately  empty 
itself.  It  will  require  pus&illy  t^-enty-Jour  hours,  during  which  time 
the  dressiog  should  be  changed  cverj-  half-hour^  afterward  twice 
dai/y  is  suScieut. 
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Remove  the  cutaneous  sutures  on  the  sixth  day,  else  later  they  will 
become  septic.    Apply  ointments  to  the  inflamed  skin. 

When  the  bowel  is  once  emptied,  which  miiy  require  as  long  as 
twenty-four  hours,  seek  to  locale  the  site  of  the  obstruciion  and  to  de- 
termine its  nature.  Sec  if  an  enema  will  find  exit  at  the  wound  or  if 
an  injection  at  the  wound  will  discharge  per  anum  (Fig.  445).    A 


h 
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month  later  when  the  padent  has  regained  his  strcagth,  if  the  bowel 
has  not  become  normal,  send  him  to  a  specialist. 

PERAfANENT  ARTIFICLAL  ANUS 

litis  operation,  palliative  in  the  treatment  of  cancer  of  the  rectum, 
comes  within  the  scope  of  every  doctor.  It  may  even  be  regarded  as 
an  emergency,  Tliere  may  come  a  lime  in  the  histor>'  of  the  case 
when  the  content  of  the  bowel  can  no  longer  pass  and  the  [latD  is  un- 
bearable. Then  the  o|)eraiion  will  give  great  relief.  Tlie  patient 
eulTcrs  liltk  pain  after  the  operation,  gains  in  weight,  believes  that  he 
b  going  to  get  well,  and  so  dies  hojtpy. 

In  this  case,  the  opening  u  to  be  in  Vhe  ay^wA-.  '\V.  to»-1  WB&<t^'w'«t. 
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large.    The  bow«l  is  completely  divided  Uansversdy  and  the  two 
ends  anchored  sepantcly  in  the  wound. 


PM.  444. — Th«  mlaauM  noon  draau  oul  Ibnuuli  lli«  IscUlan.    Not*  tba  appeadiMi 
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The  operation  is  best  done  10  two  stages.    la  the  first,  tJte  ugmotd 
is  drawn  out  and  permitted  to  SLCc^uiie  adhesions.    Subaiequeatly  the 
Joop  is  resected. 
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First  Stage. — An  tMcision  3  inches  in  length  b  made  obliciuelj- 
ovcr  the  left  Uiiic  fossa,  a  couple  of  fingers'  breadth  withio  the  an- 
terior superior  »pin«.  The  lower  end  of  the  incision  reaches  to  just 
above  the  level  of  the  spine  (Fig.  446).  Dividing  (he  skin  and  cellu- 
lar tissue,  there  will  be  some  iituUl  vessels  to  ligate.    The  libers  of  the 


Fia  *l». — Ooml  nUuwd  br  tliip  e(  iodoform  suiM. 
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external  obliciue  appear,  running  parallel  with  the  incision.  Scparo- 
rate  them  in  the  line  and  length  of  the  skin  incision  by  blunt  dissec- 
tion. Widely  separate  tlie  two  porliona  of  the  muscle  with  n-tractors. 
In  the  bottom  of  the  wound  are  seen  the  libera  of  tlie  internal 
oblique  and  transvenalb  which  lie  at  right  angles  to  the  external 
oblique.  Open  through  them  by  blunt  dissection  in  the  direction  of 
their  fibers  and  retract  (Fig.  447). 


Pm.  4ji.—DividiagtlMlaop*itblbatb<n>«OMl«nr.    (Kmb.) 

Divide  the  Iransversalis  fascia  and  expose  the  peritoneum.    This 
is  opened  and  its  lips  scixed  with  ihcforccps.     Remove  the  retractors 

StanM  /or  lk«  sigmoid.    Introduce  the  index  finger  into  the  iliac 
fossa,  following  the  posterior  wall  until  arrested  ^  V.Vvt'm»s»-'*«'e««Wi- 
In  tJib  manner  locate  thesigmud  flexure, aTv4m\.VfeiiW«  ^tv6.'i!ow^»- 
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draw  it  to  th«  surface  by  gentle  but  persistent  traction.  It  can  be 
fdt  to  yield.  Once  the  loop  is  exposed,  the  only  difficulty  is  over- 
come.   The  sigmoid  is  identified  by   the  ap)>endices  epiploic^ 

(Fig-  448). 

Spread  out  the  gut  and  find  tlic  least  vascular  part  of  the  exposed 
mesentery  and  this  part  iraiisfix  (Fig.  449)  with  a  closed  forceps. 
Opening  the  forceps,  let  it  scuc  a  roll  of  iodoform  gauze  of  the  caliber 
of  the  index  finger  and  draw  Et  into  place.  It  will  hold  the  bowel  in 
position  (Fig.  450). 


TX.  4SI> — Upper  tvrifit*  cora- 
nuudsalM  uriUi  bcnr«l;  lotnt  wlib 
NMUm.     (Vmi.) 


EiUtiwI    opening  el   bo*>*l   *llb   tput 
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If  the  cutaneous  wound  is  too  large  and  does  not  fit  closely  to  the 
projecting  loop,  it  may  be  diminished  by  a  suture  or  two. 

Dress  with  sterile  gauze  and  do  not  change  until  ready  to  resect, 
unless  the  dressing  becomes  loosened  or  soiled.  Keep  the  patient 
on  a  light  diet,  chicfiy  milk. 

Second  Stage.— Resett  the  hottiet.  On  the  second  or  third  day,  when 
the  bowel  has  acquired  adhesions,  return  with  a  thcrmonrautcry  and 
artery  forceps;  there  might  be  an  arteriole  to  ligate.  Ko  anesthesia 
is  necessary,  for  the  gut  is  quite  insensilivc. 

The  tAcrroo-cautery  is  heated  to  a  dark  red  (if  at  a  white  heat, 
there  way  be  a  liltle  bleeding),  an4  Wvl\i\l\iitW«Aifi.t.ftnipIetely 
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divided.  Do  not  stop  until  the  roll  of  iodofornt  gauze  is  completely 
exposed.  The  few  minutes  required  will  necessarily  seem  a  long 
lime,  but  do  not  get  disturbed  (Fig.  451).  When  the  section  t» 
complete,  the  gausc  may  be  readily  removed  (Vcau) . 

Apply  a  dry  dressing.  On  the  second  day  give  a  laxative.  After 
a  while  the  patient  will  be  able  to  regulate  his  pa.'i.'tngcs  to  a  degree. 

Through  the  lower  orifice  the  cancer  may  be  douched  and  the 
fluids  will  find  their  way  out  per  anum  (Figs,  451,  453). 

Uo  not  neglect  to  warn  the  family  that  the  end  must  come  within 
from  eight  to  fifteen  months.  As  for  the  patient,  it  were  better  to 
ease  his  mind  by  vague  references  to  the  future  closure  of  the  wound 
10  repulsive  to  him. 
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CHAPTER  XI 
STRANGULATED  HERMU 

What  doctor  in  general  practice  has  not  hod  his  eicperiences  with 
strangulated  hernis?  And  how  many  have  escaped  the  conviction 
that  it  is  an  emergency  dcscn-ing  its  cvU  fame? 

But,  after  all,  its  sinister  rqiulatlon  our  predecessors  have  be- 
queathed us  and,  along  with  it,  interminable  discusaoos  touching  the 
agent  of  constriction  and  the  indications  for  taxb. 

To-day  we  reverently  lay  aside  lliosc  old  notions,  for  Vfc  know  that 
no  other  equally  dangerous  condition  yields  better  results  to  appro- 
priate treatment.  By " appropriate  treatment " is  meant  torlyoptra- 
lion.  The  indications  for  operation  there  is  no  need  to  discuss,  for 
operation  is  alwa)'S  indicated. 

Taxis  is  an  exceptional  jirocedure,  permissible  only  as  a  tentative 
measure  under  certain  well-defined  restrictions;  and  tvca  then  to  b« 
used  with  fear,  for  who  can  certainly  tell  that  he  has  not  reduced  a 
gangrenous  and  perforated  gut;  and  who  but  the  most  experienced 
may  not  be  misled  by  certain  forms  of  incomplete  reiluction? 

Tlie  danger  from  strangulated  hernia  was  formerly  supposed  to 
arise  solely  from  interference  with  the  circulation  and  the  consequent 
gangrene  of  the  incarcerated  loop,  and  the  attention  was  centered 
chiefly  upon  the  mechanical  clement.  It  was  perhaps  legitimate 
upon  that  hypothesis  to  treat  expectantly  or  by  repeated  efforts  at 
taxis  an  incompletely  strangulated  hernia. 

But  now  it  is  dcfiaitety  determined  that  the  chief  source  of  danger 
is  septic  absorption,  and  In  a  given  case  long  before  the  incarcerated 
bowel  has  ceased  to  be  viable,  the  patient  may  be  overwhelmed  by 
toxins  of  a  virulent  type.  It  is  this  systemic  poisoning  that  makes 
ftTBi^^lslcd  hernia  dangerous,  and  which  especially  makes  the 
operation  dangerous.    It  i&  loi  iVial  icMoti  tV\sx  v«w™stination  b 
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SO  often  fatal.  So  f roqucntly  it  happens  with  these  atucks  that  after 
houn  of  watting,  or  after  repeated  efforts  at  reduction,  the  paiient  is 
finally  turned  over  to  the  operator;  and  though  the  operation  be  of 
short  duration  and  simple,  yet  the  patient  dies,  for  the  reason  that 
his  powers  of  resistance  were  paralyzed  by  sep^s  unsuspected.  He 
waa  a  veritable  victim  of  dcJay. 

The  thought  10  be  kept  uppermost,  then,  in  treating  strangulated 
hernia  ia  not  so  much  that  the  l)0wel  is  becoming  gangrenous  as  that 
mpeis  is  imminent. 

Tht  diegwsis  is  not  difficult,  as  s  rule.  Usually  the  patient  is 
known  to  have  3  hernia;  suddenly  it  becomes  painful  and  irreducible; 
the  boweU  refuse  to  move  and  become  tympanitic;  nausea  and  vom- 
iting ensue;  and  there  are  signs  of  circulatory  depression.  The  gen- 
eral symptoms  arc,  in  fact,  those  of  intestinal  obstrmlion.  The  face  is 
drawn  and  pinched,  the  lips  white  and  the  eyes  sunken.  There  is  a 
clammy  sweaL  The  symptoms  may  all  be  mild  at  first,  especially 
when  the  obstruction  is  not  complete,  or  in  the  aged  or  debilitated, 
or  if  the  bowel  is  surrounded  by  omentum  which  at  first  bears  the 
brunt  of  the  compression.  It  must  be  kept  in  mind  that  this  mild 
onset  may  be  wholly  deceptive. 

It  may  be  necessary  to  distinguish  between  an  inflamed  and  ob- 
structed Irreducible  hernia  on  the  one  hand  and  strangulated  hernia 
upon  the  other;  in  the  first,  pain  and  vomiting  are  not  so  severe, 
there  is  no  collapse,  and  an  Impuli^e  in  coughing  can  always  be 
detected.  If  a  hernia  was  not  before  suspected,  a  careful  examina- 
tion for  one  mu!^t  be  made  in  cases  of  intestinal  obstruction.  Small 
sciatic  or  obturator  hcrniie  are  ea.<ttly  o\-cTlooked.  This  is  likewise 
true  of  small  femoral  hernia  in  fat  subjects. 

Torsion  of  the  spermatic  cord  or  "it rangulation  of  an  undescended 
testicle  may  simulate  strangulated  hernia,  but  the  indurated  and  very 
painful  inguinal  tumor,  together  with  the  cryptorchism,  should 
suggest  the  nature  of  the  attack. 

As  Senn  ^ys,  the  diflen-ntial  diiignosis  between  a  suppurative 
lymphadenitis  !n  the  groin  and  a  strangulated  inguinal  hernia  may  be 
very  difficult.  He  points  out  the  nc<:essity  for  caution  in  using  the 
knife  if  the  inflammatory  swelling  \i  single  and  occupies  th*  wW.*A 
a  femoral  hernia.    In  such  a  case  tVie  svkvV^W'*  ^\A  ■ioB'i^^* 
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approached  by  a  careful  dissection.  If  it  proves  to  lie  a  hernia  no 
hurm  is  doDC. 

An  accumulation  of  jwriloiieal  fluid  in  the  im|>erfectly  c!o»ed  proc- 
essus vaginalis  in  the  very  youiiR  may  fcive  rise  to  s>'naptoms  of 
stfangulation.  but  strangulated  Itcmia  is  rare  in  infant!*.  In  such  a 
case,  inversion  of  the  patient  for  a  few  minutes  will  often  cni]>ty  the 
sac  and  dear  up  the  diagnoeis. 

As  has  been  said  the  indication  for  IteatmetU  is  operation  as  soon  AS 
the  diagnosis  is  made.  There  are,  however,  exceptional  instances  in 
which  judidoiis  efforts  at  taxis  may  be  applied  without  greatly 
prejudicing  the  prognosis.  But  it  is  recommended  without  enthu- 
siasm and  only  out  of  due  respect  to  those  circumstances  of  lime  and 
place  which  seem  to  preclude  immediate  herniotomy. 

Taxis  and  operation,  then,  represent  the  sole  measures  of  relief. 
Certainly  no  doctor  at  the  present  time  would  expect  anything  but 
harm  from  the  use  of  drugs. 

As  Senn  says  (Practical  Surgery),  no  modern  physician  would  for 
a  moment  consider  seriously  tlie  therapeutic  value  of  nauseating 
cnemnta,  or  the  internal  use  of  relaxing  antispasmodic  remedies,  so 
much  relied  upon  in  facilitating  taxis  before  herniotomy  was  shorn  of 
its  great  mortality  by  the  introduction  of  antiseptic  surgery. 

Taxis. — Taxis,  or  the  reduction  of  a  hernia  by  methodical  manipu- 
lation without  instruments,  is  permissible  only  under  these  circum- 
stances: (a)  The  case  is  seen  soon  after  the  strangulation  bi^an; 
the  hernia  is  of  moderate  size;  the  abdominal  symptoms  are  not 
severe. 

(b)  The  patient  is  an  old  man  debilitated,  manifestly  a  poor  sub- 
ject (or  an  operation;  he  has  had  trouble  before;  it  is  only  a  few 
hours  since  his  hernia  became  irreducible. 

Under  these  circumstances  use  taxis,  and  it  will  not  be  dangerous 
if  properly  applied  and  not  reptaltd.  The  further  proviso  must  be 
made  that  if  it  fails  an  immediate  operation  must  be  done.  In  the 
milder  cases  Senn  advises  that  taxis  may  sometimes  be  facilitated  by 
administering  a  dose  of  opium  and  giving  a  high  enema.  A  full  hot 
iMtth  in  many  instances  has  an  excellent  effect. 

In  fAeseverer  cases  a  general  anesthesia  isalways  required.  Before 
be^oning  the  anesthesia  prepare  the  ^xiwiV.  \«  o^wAion  so  that 
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If  ttuu's  fails  no  time  need  be  lost  and  a  single  anesthesia  will  serve 
both  for  the  taxis  and  the  operation.  Chloroform  is  usually  prefer* 
able  to  ether  if  it  is  expected  that  taxis  will  succeed.  It  permits 
a  greater  relaxation. 

Technic  of  Taxis:  Inguinal  Hernia. — Elevate  the  hips,  flex  and 
separate  the  Uiighi  in  ynler  to  relax  the  external  ring.  Grasp  the 
tumor  with  the  right  hand  (hernia  on  right  side)  so  as  to  compress 
it  uniformly  with  the  lips  of  the  lingers  and  thumb.  Seize  the 
neck  at  the  external  ring  between  the  thumb  and  forefinger  of  the 
left  hand.  WhUe  the  right  gently  compresses  the  tumor,  the  left 
empties  the  gut  by  stripping  in  tfie  direction  of  the  external  ring  at 
first,  and  later  along  the  inguinal  canal.  The  sole  aim  of  this  &Ki 
maneuver  is  to  empty  the  gut.  The  manipulations  must  be 
made  methodically,  without  interruption  and  without  force-  If 
compression  reveals  the  presence  of  a  doughy  mass,  it  is  omentum, 
and  as  it  probably  occupies  the  lower  part  of  the  sac  it  will  be  better 
to  comprcM  nearer  the  neck  in  order  to  deal  more  directly  with  the 
interline,  Sometimes,  to  make  traction  on  the  tumor  while  the 
fingers  at  the  neck  continue  the  kneading  will  start  the  bowel  con- 
tents toward  theabdominal  cavity.  If  the  tumor  under  thesemanipu* 
lations  grows  smaller  and  softer,  it  is  some  guarantee  of  success. 
When  the  bowel  Is  suJGcicntly  emptied,  it  then  becomes  reducible 
and  lis  return  to  the  abdominal  cavity  is  announced  by  a  gurgling 
or  u  marked  sense  of  yielding. 

When  the  bowd  is  reduced,  the  omentum,  if  present,  should  be 
returned  in  the  same  manner.  One  should  not  pcrust  if  the  mas« 
is  thick  and  adherent  for  there  is  risk  of  rupture  of  an  omental  ve».sel, 
which  may  be  followed  by  hemorrhage,  all  the  more  grave  because 
unperceived. 

After  the  hernia  is  reduced  the  patient  must  be  put  to  bed  and  do 
food  by  mouth  permitted  for  at  least  twenty-four  hours.  Before 
getting  about,  a  truss  must  be  fitted. 

If  after  ten  or  fifteen  minutes  of  gentle  eSort  the  hernial  tumor 
remains  unchanged  In  ^ze  and  hardness,  it  is  a  waste  of  time  to 
prolong  the  procedure.  It  cannot  be  said  too  often  that  rqwated  at- 
tempts are  injurious,  becoming  with  each  repetition  more  and  romt^ 
harmful  and  illusory. 
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It  may  happen  that  after  ibc  hernia  has  been  apparently  reduced 
lh«  symptoms  of  obstrucUon  slill  persist,  or  even  if  at  first  relieved, 
appear  again.  Tbc  tympanites  au);mcnts,  the  nausea  and  vomiting 
continue,  and  the  signs  of  sepsis  progress.  It  is  evldeot  that  some- 
thing is  ami%i.  One  of  several  things  may  have  happened,  but  no 
time  is  to  be  wasted  in  conjecture,  for  only  the  opunttion  which  most 
follow  will  definitely  clear  up  the  doubt. 

It  may  be  that  the  hernial  tumor  has  been  reduced  en  masst. 
Tbe  hernial  sac  and  its  contents  have  been  carried  tlirough  the  ex- 
ternal rinK  without  having  changed  their  relations  and  the  constric- 
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tion  persisU  (Fig.  454).  Thb  can  occur  in  recent  hernia  in  which 
the  sac  is  not  adherent  and  is  most  common  in  the  direct  form  of 
inguinal  hernia. 

It  may  be  that  instead  of  entering  the  peritoneal  cavity  the  herni- 
ated loop  has  entered  a  diverticulum  of  the  sac  near  the  ncdc  and 
there  becomes  once  more  strangulated  (Fig,  455). 

It  may  be  that  the  neck  of  the  sac  has  torn  loose  from  the  rest  of 
the  sac  ami  has  been  reduced  with  the  gut,  the  strangulation  still 
being  maintained  (Fig.  456). 
Ag^,  a  rent  may  be  torn  in  V\\t  •nts.  txA.  \.>\«  f,iiv  taiea^ing  there- 
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from  puslies  lip  between  the  peritoneum  and  the  abdominal  wall 

(1%  457). 

Finally  the  reduction  may  have  been  complete,  but  the  gut  vms 
gaogronous  or  ruptured  and  a  general  peritonitis  folloK-s,  due  to  the 
escape  of  the  intestinal  contents;  or  the  pentonitiR  may  even  be 
due  to  the  infection  from  the  sep- 
tic Quids  in  the  sac. 

Femoral  and  Umbilical  Hernia. 
— These  forms  o(  strangulated 
hernia  require  the  same  modes 
of  procedure  as  the  inguinal  but 
are  likely  to  present  more  obsta- 
cles. In  the  case  of  femoral  her- 
nia, if  complete,  the  pressure 
must  be  made  ^louTiward  toward 
the  Haphenous  opening  at  first, 
and  Chen  upward  along  the  fe< 
moral  caoat. 

In  the  case  of  umbilical  hernia 
the  pressure  must  be  made  toward 
the  umbilioil  ring.  Often  the 
Trendelenburg  position  is  helpful. 
The  constant  elTort  is  6rst  to 
empty  the  Rut  and  then  reduce  it. 

In  both  these  forms  of  hernia 
the  gut  may  be  enveloped  by  a 
masi  of  omentum  which  may  not 
be  reducible  and  thus  gives  rise  to 
some  doubt  whether  the  gut  has 
been  reduced. 

Operation  for  Strangulated  Hernia :  Inguinal  Hernia. — To  rqieat, 
a*  soon  as  a  hernia  babitually  reducible  becomes  painful  and  irre- 
ducible and  is  accompanied  by  the  signs  of  Iwginning  proatraliofl, 
regard  it  as  strangulute<d,  and,  aside  from  the  exceptional  cases 
indicatetf,  ojierate  at  once.  Do  not  wait  for  fecal  vomiting  for  that  is 
the  last  signal  of  exhausted  nature — the  precursor  of  death. 

General  anesthesia  ia  usually  neccs&&ry,a\v\vou^\tvvsnvt.*:%MA>^ 
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profound  scp^a  local  anesthesia  with  cocaine  or  slovaine  sufikes, 
ii.*ing  SclildcliV  formula  ami  injecting  the  various  layen  just  before 
(lividinR.     No  special  inatruraents  are  necessary. 

Surgical  Analotny. — The  special  points  to  be  remembered  are  the 
situstion  of  tlie  aMomiiial  rin^s,  the  relalions  of  the  external  and 
inbernal  oblique  and  traDsveisalis  muscles  to  the  inguinal  canal,  an^ 
the  location  o(  the  doqi  epigastric  artery.  ^H 

The  external  ring  in  the  aponeuro^s  of  the  external  oblique  Iia 
u»l  above  the  spine  of  the  pubcs.     The  Inlernnl  ring  Jn  the  transver- 

salis  fascia  lies  H  u*'^))  above  tbe 
middle  of  Poupurt's  ligament.  The 
deep  epigastric  artery  passing  verti- 
cally between  the  two  rings,  lie^  be- 
.--^-j  . ,  twecn  the  transversalis  fascia  and  the 

y  ^^T^^^^^^ft^  peritoneum. 

1  ^*^'^^^^^\  "^^  ^''''^  condition  of  operating 

»  ^i  r*       well  is  to  sec  and  recognize  what  is  to 

be  divided.  Tlie  coverings  enumer- 
ated with  such  care  by  the  text- 
books will  not  be  distinguished,  but 
there  is  little  danger  of  cutting  into 
the  intestine,  for  before  it  con  be 
reached  the  sac  must  be  opened,  and 
that  Is  announced  by  the  escape  o(  a 
characteristic  scdro-sanguineous  fluid.  The  greatest  injury  to  the 
bowel  Is  at  tbe  iute  of  constriction,  which  may  be  at  tlie  external 
ring,  the  internal  ring,  or  the  neck  of  tJic  sac. 

The  preparation  of  the  tield  of  operation  must  be  painstaking.  The 
pelvU  must  be  shaved  and  scrubbed;  tlie  adjacent  abdominal  and 
inguinal  regions  and  the  scrotum  must  be  thoroughly  disinfected; 
and  the  penis  after  cleansing  wrapped  in  a  sterile  compress. 

First  Step.  InasioH.  Exposure  of  the  Joe,— Begin  with  a  skin  in- 
cision extending  from  the  internal  ring  down  to  the  spine  of  the 
pubes;  if  it  is  a  scrotal  hernia,  down  to  the  middle  third  of  tbe 
scrotum  (Fig.  461).  Go  directly  through  the  skin  and  layers  of  fat 
lo  the  aponeurosis  of  the  external  oblique,  dividing  the  branches  of 
the  saperScial  epigastric  artery. 


Pic  4ir>— lavNtMt  r«4mlioii  t>y 

taita.     HanlM  MUlUa   Iks  tnpll>r«d 
*M.    (JTowIKb.} 
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Expose  the  aponeurosis  thoroughly  and  indae  it  from  one  ring 
to  the  olhcF.  It  is  easily  rccogDizcd  by  the  oblique  direction  of  its 
fibers  and  its  shiny  look,  aiKl  will  serve  during  the  operation  as  an 
important  landmark.  The  lips  of  this  wound  should  be  caught  up 
with  forceps,  e^iiedally  at  tlie  external  ring,  lo  serve  later  as  a  guide 
in  beginning  repair. 

Once  the  aponeurosis  is  opened  the  sac  is  exposed  and  the  next 
effort  is  to  isolate  it  preparatory  to  its  incision.     Separate  it  from 


Pic.  4tl-— SduiiKUlatcJ  ia«ii>iial  hniiia:  pitmw>  iatuloik. 


the  l^KMieurosls  by  careful  bhint  disscciion  around  its  whole  circum- 
ference and  divide  the  remaining  coverings  layer  by  layer  until  the 
sac  is  expoMd  and  Identified.  Strip  these  coverings  by  blunt  dis- 
section, isolating  the  tumor  up  to  tlie  internal  ring. 

If  these  layers  arc  much  adherent  one  may  be  in  doubt  as  to 
whether  it  is  the  sac  or  the  Intestine  which  he  has  exposed.    The 
nature  of  the  blood  supply  will  settle  the  question,  for  the  vessels  ol 
the  sac  stand  out  distinctly,  whereas  those  u(  the  bowel  «x%  \«ft> 
dfstinguishabio  in  the  uniform  congestion. 
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Second  Step.  Opening  the  Sac. — Calch  a  fold  of  the  uc  witli  dis- 
secting forcqiA  and  cautiously  divide  the  base  of  this  fold  with  scis- 
sors or  scalpct  (Fig.  459).  It  may  be  one  of  the  coimective  Lis6U« 
coverings  that  'a  opened;  divide  it  the  full  length  of  the  wound  and  M 
proceed  until  finally  the  hernial  sac  itself  is  opened,  which  will  be 
announced  by  a  gush  of  bloody  serum.  Occasionally  this  serum  will 
be  belting,  the  bowel  being  in  intimate  contact  with  the  sac,  or  even 
adherent  to  it,  but  the  bowel  will  be  recognized  by  it»  uniform  color- 
ing  and  will  be  separated  as  the  opening  in  the  sac  is  enlarged. 
Cautiously  enlarge  the  opening  till  a  finger  can  be  introduced,  and  on 


Fid.  4J9.— Opeaiog  tlig  mc  ol  >  •inoaiikud  lifiiua.    A>  Kwn  M  Uie  ne  k  ftp»»d  ■  mto- 
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it  as  a  guide,  split  the  sac  close  up  to  its  neck  {Fi%.  460).  When  the 
constricting  band  is  reached  slip  the  finger  under  it,  if  possible,  and 
divide  it  completely.  If  too  tight  for  the  linger,  p«s3  a  grooved 
director  as  a  guide.  In  some  cases  it  may  be  better  to  use  a  hcrni- 
otomy  knife,  but  wherever  possible  avoid  cutting  blindly.  The  con- 
striction niuiil  be  freely  divided  so  that  the  intestine  can  be  readily 
drawn  don-n  for  inspection.  This  step  is  not  complete  till  that  ts 
possiMe. 
It  ta&y  /lappen  that  there  is  &  second  constricting  band  higher  tip; 
in  such  &  case  the  forceps,  w^Vch  i^iovAA  sitreys^A  «A!MA«d.  to  the 
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lips  of  the  incbioR  in  the  sac,  are  useful  iii  pulling  it  down  so  that 
what  is  to  be  divided  can  be  seen. 

Tiiird  Stgp.  Biamination  of  the  f»f«sline. — II  is  of  the  grcatwl 
importance  that  the  site  of  the  constriction  be  examined,  for  the  chief 
lesions  wilt  be  found  there.  Pull  the  gut  down  and  observe  the  line 
of  demarcation  between  the  healthy  and  injured  tissue  (Fig.  461]. 


Pla>  4<hl> — Dividing  Ui«  conttricting  Sbm  of  tb«  •tnncnlkled  iocwiul  luniU.     The  pull 
iboald  b«  w*U  aavcMd.    ((Mto.) 


One  of  the  several  conditions  will  be  present  and  the  line  of  procedure 
will  depend  upon  the  one  which  is  found. 

I.    Tlu  inttsline  is  sound;  that  is  to  say,  it  has  a  uniform,  dark 
violet  color,  moitt  marked  at  the  Mtc  of  the  constriction  where  it 
is  lustrous.    There  is  00  erosiofl  of  the  serous  covering.     Douching 
the  bowel  with  vnim  normal  salt  solution  rcilore*  v\»  VntisiA-^  i\n* 
rounded  oudJnc,  and  after  a  few  mVaul-ei  \\.  »si'am»!*  a.  \«A.^«s,  ':^*»- 
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and  is  to  be  returned  to  the  abdomioal  cavity.  Following  this  itw 
omentum  which  u&ually  presents  h  to  be  inspected.  If  there  ii  a 
considerable  muss  or  H  its  vitality  has  been  compromised  it  should 
be  rcAecled,  usJng  one  or  several  ligatures  as  ihe  case  may  require. 
Before  the  stump  is  dropped  hack  into  the  peritoneal  cavity  it  must 
be  carefully  ia-<>i)ected  lor  bleeding  |K>int:»  and  should  be  »ponged  with 
salt  solution. 

a.  Tke  intestine  is  sUgbiiy  injured;  that  ia  to  say,  tJiere  may  be 


Vta.  4ilif— BLaminilion  of  Uu  ttruvul^tdd  lac^.     (Vtm.) 

several  small  zones  of  eio^on  exposbg  the  muscular  or  o\'en  Ihe 
mucous  layer.  Bury  these  areas  with  a  few  Lembert  sutures,  repair 
any  injuries  to  the  me.^enter>',  and  reduce.  If  the  intestinal  loop  is 
long,  a  methodical  procedure  may  be  required  to  prevent  further 
injury  to  tissues  already  oompromised.  The  posterior  segment  of 
the  loop  should  be  reduced  first,  as  it  probably  tras  the  last  to  come 
t/oH-n;  in  the  meantime  the  anterior  segment  must  be  carefully  sup- 
•ted.     The  /cast  rudeness  mav  T«&y!lt.'w«.v<»kT. 
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TAc  iHkitine  is  douhlfut;  that  i&  lo  say,  it  has  a  color  mottled 
gn^And  purple.  It  docs  not  recover  its  torm  under  the  doucbing, 
but  stayB  c^ll^&cd  and  flattened.  Under  theiie  oondilioivi  it  may 
nut  be  pcSBlBle  to  say  whether  it  is  gangrenous  or  not,  but  it  should 
not  be  reduced. 

Treves,  however,  advises  reduction  under  thc^c  circumstances, 
remarking  (Operative  Surgery,  p.  534,  Vol,  H)  ihiit  whatever  theoret- 
ical objections  to  this  procedure  may  exist,  practice  has  sbowa  that 
it  may  be  tiafely  carried  out,  as.<uming  that  this  applies  to  a  bowel 
which  is  not  actually  ^aiigrenous,  hut  in  a  condition  which  may  be 
termed  "doubtful."  It  is  remarkable  to  what  extent  these  doubtful 
intestines  recover.  The  idea  is  that  the  peritoneal  cavity  is  the 
most  favorable  site  for  recovery. 

If  the  operator  is  experienced  and  not  certain  thai  he  can  dis- 
tinguish between  the  bowel,  possibly  gangrenous,  and  that  which  has 
actually  lost  its  viability,  he  must  wait.  Wrap  the  loop  in  moist 
gauze,  and  after  twelve  hoursexaminc  again.  It  may  be  gangrenous 
or  it  may  be  viable,  lustrous,  reddened,  rounded,  and  impels  the  iie- 
licf  that  it  will  become  normal.  With  that  belief,  induce  it  slowly 
and  carefully,  breaking  up  the  slight  adhesions  which  have  already 
formed. 

4.  The  intsstitw  is  obviously  gongreHous;  that  it  to  say,  the  serous 
cost  has  lost  its  luster,  is  btistcre<l  in  spots,  and  can  easily  be  stripped 
off  with  Ihe  fingers;  its  color  is  ashen  or  even  black,  sometimes 
mottled  with  white  patches;  there  is  a  characteristic  odor;  the  tis-suea 
arc  friable;  and  there  may  be  perforations. 

In  this  case  there  is  but  one  of  two  thing*  to  do:  either  anchor  the 
gut  in  the  wound  and  make  an  artilicbl  anus,  or  resect  the  bowel. 

There  can  lie  no  doubt  that  an  enterectomy  i»  the  ideal  procedure 
^nec  it  eliminates  a  source  of  danger  and  permits  the  radial  cure 
of  the  hernia,  but  it  Is  liest  not  to  undertake  it  unless  skilled  in  intes- 
tinal suture  (which  for  that  matter  cver>-  doctor  should  know  thor- 
oughly how  to  do)  for  the  lime  rc<juired  may  aggravate  tlie  shock 
and  insure  a  fatality;  but  the  first  con^deration  is  to  save  life.  (Sec 
Enterectomy.)  Allison,  of  Omaha  (Jour.  Minn.  State  Med.  Asw., 
Jan.,  1908),  lakes  a  diilcrcnt  \-iew:  "  We  believe  v'^\to,m>j  isft^-va-w*' ' 
anastomosit  unjuWlfiablc  for,  though  we  cscapt  'sVwV  a.l^^\«^^vw.'^*•' 
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there  yet  remains  the  dan^r  of  ]>ernianent  obsLniction  due  to  circu- 
latory and  septic  changes,  or  a  fatal  paralysis  due  to  distention  and 
toxemia.  Artificial  anus  oCFers  the  liest  way  ouL  The  ttro-stage 
operation  is  safer  than  the  primary." 

U  an  artificial  anua  is  considered  safest,  pull  enough  of  the  gut  out 
to  reach  sound  tissue.  Pass  a  catgut  suture  through  the  abdominal 
wall — that  is,  through  the  aponeurosis  and  the  parietal  peritoneum— 
and  then  through  tiic  superficial  coau  of  the  bowd,  then  out  through 
the  abdominal  wall  again  to  make  the  letter  "  U. "  Employ  four  such 
sutures  at  the  cardinal  points.  To  the  fjangrcnous  loopapply  ft  moist 
antiseptic  dressing,  duinged  hourly  U  the  intestine  was  perforated. 
If  the  intestine  was  not  perforated,  do  not  open  it  at  once,  but  wail 
a  few  hours  till  adhesions  form. 

It  is  then  to  be  opened  and  the  dressings  roust  be  frequently 
changed,  for  the  discharge  will  be  abundant.  Later  the  fistula  may 
gradually  close  of  Its  own  accord,  more  and  more  of  the  bowet  con- 
tents passing  by  the  rectum;  or  to  cure  the  fistula  a  difficult  operation 
may  be  necessary.     (Sec  Temporar>-  Artificial  Anus.) 

h'ourik  Step.  IJgalion  ami  Amputation  of  Ihe  Sm. — In  c%'Cry  case 
where  Uie  bowel  may  be  returned  to  the  peritoneal  cavity,  the  treat- 
ment of  the  sac  is  of  tlie  greatest  imporlanoc.  ^Vftcr  the  intestine 
and  omentum  have  been  reduced  proceed  to  disinfect  and  to  lUsaect 
ihc  sac,  if  tliis  has  not  already  been  done,  remembering  that  the 
structures  of  the  cord  may  be  very  intimately  connected  with  it  and 
bard  to  separate.  In  the  strangulated  cases  the  sac  is  usually 
thick,  but  in  the  congenital  cases  It  may  be  tbin  and  triable.  It  is 
best  to  begin  by  bcparnting  the  sac  completely  from  the  cord  at  one 
point,  and  then  the  <lisaeclion  may  proceed  first  toward  the  scrotum 
and  then  toward  the  peritoneum.  In  some  cases  it  is  best  to  make  an 
incision  througli  the  whole  circumference  of  the  sac  beuig  careful 
not  to  divide  the  main  vessels  of  the  \'as,  the  two  portions  being  then 
dissected  separately,  carrying  one  down  to  the  scrotum  if  necessary; 
the  other,  to  the  internal  ring.  Dry  gauze  dissection  is  the  best 
method  of  sei>arating  these  structures,  as  a  rule.  When  the  sac  is 
completely  isolated  the  neck  is  to  be  freed  quite  into  the  abdominal 
cavity,  and  then  a  finger  is  io\«  v****^  i*^*"  ^^^  opening  that  any 
oment&t  adhesions  may  be  delecveA  w  mv^  ttiWsaiji&^Maifflrthage. 


i 


HKRNIOTOUY 


Next,  llic  sac  is  to  be  twisted  and  then  ligatcd;  or  simple  Itgated  as 
high  up  as  pou&ible,  and  amputated. 

In  frecLDg  the  neck  at  the  internal  ring  the  subperitoneal  fat  is 
usually  seen;  at  this  sUge  the  bladder  may  be  injured,  ami  the  point 
is  that  any  fatly  tissues  at  the  inner  ude  of  the  ring  must  not  be  in- 
cluded in  tlie  ligature,  for  Ihb  fat  may  conceal  the  bladder. 

In  ligating  the  sac  it  is  best  to  transfix  it  rather  than  use  the  cir- 
ular  ligature.     If  the  sac  has  been  split  so  high  that  the  neck  cannot 


Pm.  4^1,—Maptil  •Jmc  nliti  of  itrwaUud  ia(aiul  hwnU.    Sutuia  el  eoBJolned  MadoN 
•o  PDUpvt'i  lifuDtat.    Cj  Cord:    I,  (fltaMna  utwr:  PO,  lauraa)  «t>liqiM.    (CiiA«-l 

be  defined,  then  the  upper  end  of  the  peiitoneal  wound  should  be  re- 
pairetl  with  a  few  stitches  so  as  to  reconstruct  the  neck  which  Ls  then 
to  be  ligated. 

Pijib  Stcf.-'This  will  dqwnd  upon  the  condition  of  the  ])atieQt. 
If  his  condition  i»  serious,  it  is  sufficient  rapidly  to  reunite  the  apon- 
cur««i»  and  repair  the  skin  incision.    If  a  little  moK  \j«aie.  ■(sa.-i\ft> 
UMd,  proceed  to  do  the  radica  cure  {Tv^.  ifii\.    Vixit^s.  >Xw.>*  ***** 
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recurMnce  is  altnoEt  certain,  but  the  operator  cftimot  be  held  respon- 
sible for  that.     In  the  urgent  cases  it  is  sufficient  to  have  saved  a  life. 

Whether  the  radical  operation  is  attempted  or  not,  cmi^oy  drain- 
age.   The  drcssinj;  must  be  carefully  applied. 

SntitqtwU  TnabHtnt. — The  patient  must  have  no  food  for  twenty- 
four  hours.  It  may  be  necessary  to  employ  salt  scduUon  (rc«ly.  A 
little  ice  may  be  given  to  quench  the  thirst.  Al  th«  end  of  twenty- 
foui  hours  begin  with  small  ^{uanlities  of  milk.  Change  the  drvtH' 
ings  the  second  day,  or  sooner  if  much  soiled.  On  the  third  or  fourth 
day  give  a  laxative.  Remove  tlie  dr^n  on  the  fiflli.  Remove  the 
sutures  on  the  eighth  or  ninth.  Peritonitis  may  supervene  if  tlic 
gapgrenous  areas  have  not  been  properly  treated. 

POSSIBLE  COMPUCATIONS  IN  THE  OPKRATION 

In  the  operation  just  described,  the  ordinary  difficulties  are  indi- 
cated. But  there  are  others,  rarer,  which  may  arise  to  disconcert  the 
casual  operator  not  forewarned.  The  actual  operation  is  always 
easier  if  one  has  in  mind  all  the  possibilities.  There  may  be  unex- 
pected adhesions;  there  may  be  anomalies  with  resepct  to  the  sac  or 
its  contents,  or  there  may  be  unsuspected  conditions  produced  by 
attempts  at  taxis. 

Adhesions  must  be  anticipated  when  tlie  hernia  is  large  and  has 
been  (or  a  long  lime  irreducible,  and  under  these  circumstances 
special  precautions  must  be  taken  not  to  wound  the  bowel  in  opening 
the  sac.  The  adhesions  if  recent  and  soft  may  be  broken  up  with  the 
linger  or  grooved  director  keeping  in  close  contact  with  the  sac  so 
as  to  avoid  the  t>owel. 

It  the  adhesions  arc  old  and  the  union  between  the  liowel  or  omen- 
tum with  the  sac  hrni  and  fibrous,  it  will  be  necessary  to  divide  them 
with  scalpel  or  scissors,  but  this  is  a  procedure  requiring  patience 
and  a  delicate  touch.  If  necessary,  long,  band-like  adhesions  may  be 
divided  between  forceps  and  subsequently  Hgated. 

If,  following  the  decortication,  the  raw  surfaces  ooze  to  any  serious 

extent,  apply  hot,  moist  compresses  for  a  moment,  and  either  this 

friJi  check  the  bleeding  or  al  IcaAt  tevcal  the  site  of  the  Urgcr  vessels 

to  be  caught  up  with  forceps.    \3*ttaav  ^^^^  4v^o»*'^'^«^<A^  hoi 
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comprcsscswiUentirclysuppress  the  oozing,  omt  least  to  sudi  degree 
as  not  to  contra-indicate  reduction;  for  when  the  bowel  is  no  longer 
bent  and  the  circulation  no  longer  interfered  vrith  the  oozing  will 
spontaneously  cease. 

But  it  is  chiefly  injury  to  the  bowel  which  is  to  be  feared,  not  so 
much  because  the  renl  may  be  iliflicult  to  repair  as  that  some  of  the 
septic  contents  of  the  bowel  may  escape. 

If  the  adhesions  ciitinot  be  broken  up  the  only  thing  left  h  to  remove 
the  source  of  the  strangulation  and  leave  the  bowel  outside.  Occa* 
sionally  it  will  be  found  that  the  source  of  strangulation  ia  in  some 
of  the  adhesions  rather  than  the  rings,  or  the  neck  of  Ihc  sac;  or, 
again,  so  much  scar  imue  in  the  bowel  wall  leaves  it  inert  and  para- 
lyMd.  All  these  difficulties  arc  more  likely  to  occur  in  the  neglected 
cases. 

A  hernia  of  the  cecum  or  sigmoid  may  present  difficulties  depend* 
ing  upon  adhesions.  It  must  be  remembered  that  these  two  portions 
of  the  large  intestine  are  not  com]>letely  invested  by  peritoneum;  and, 
in  consequence,  it  may  come  to  pass  that  when  they  slide  down 
through  the  inguinal  canal  a  point  Is  reached  where  a  {>art  of  the  bowel 
is  outside  the  hernial  sac,  and  this  surface  acquires  adhesions  to  the 
scrotal  tiiwues.  In  such  cases  these  adhesions  cannot  be  divided  for 
fear  of  wounding  important  branches  of  the  mesenteric  arteries,  so 
that  to  effect  reduction  a  special  procedure  must  be  emplO)'od. 

In  the  first  place,  when,  on  opening  the  hernial  sac,  these  p*rls 
of  the  large  bowel  are  recognl/ed,  the  neck  of  the  hernia  mu.st  be 
freely  incised  and  the  abdominal  walls  as  well.  In  fact,  one  does 
what  I.ejars  c<dls  a  kernit^aparotomy. 

Next  the  hernial  sac  is  separated  from  the  spermatic  cord  and 
then  an  effort  is  made  to  reduce  the  hernia  en  mossf,  returning,  U 
po&sible,  the  bowel  and  the  peritoneal  prolongation  at  the  same  time. 
It  will  be  a  slow  and  tedious  process.  It  Is  greatly  aided  by  the  Tren- 
delenburg position.  If  the  attempt  fails,  an  artificial  anus  is  the  last 
resort. 

Among  the  anomalies  of  llu  lat  which  may  bother  the  operator  are 
diverticula  and  double  compartments,     One  may  0|>cn  into  what  ap- 
pear* to  be  llio  hernial  sac  and  ftnd  it  empty.     Itv  ««:r^\\*&V«''i>*- 
the  prwessus  vaginalis  may  be  fiUcA  wVxVv  ftvxw\  ■«Vvi\\vs"'^'«-'*** '^'^*' 
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true  hernial  sac.    A  little  study  of  the  conditions  will  lead  one  to  go 
ahead  and  find  and  open  the  true  bcrnial  sac 

Tlic  hernial  sac  may  push  in  between  the  peritoneum  and  the 
muscular  layers,  bulging  toward  the  iliac  fossa  or  the  bladder.  This 
is  the  ^f^per/fofwro' Arrtiin,  and  when  it  becomes  strangulated  it  is  not 
likely  a  diagnous  will  be  made.  Vet  the  presence  of  a  tumor  in  (he 
inKuinal  region  and  the  &igns  of  intestinal  obstruction  will  demand  an 
operation  and  again  a  hernio-laparotomy  is  indicated.  The  site  of 
sLianguIation  is  located  and  the  bowel  treated  as  in  the  ordinary 
form  of  strangulated  hernia. 

In  the  ittlcTSlitial  form  of  hernia  great  difficulties  may  arise.  The 
Incision  Is  liliely  to  be  quite  dillerent  from  the  ordinary  since  it  fol- 
lows the  long  axis  of  the  tumor.  tOncc  the  hernial  sac  b  exposed  il 
must  be  freed  from  ils  Adhesions  to  the  muscles.  The  neck  of  the  sac 
corresponds  to  the  internal  ring,  and  if  that  ts  the  site  of  constriction 
it  must  be  divided  by  cutting  outward.  The  deep  epigastric  artery 
lies  to  the  inner  side. 

After  the  bowel  is  reduced  and  the  sac  ligatcd,  the  break  in  the 
abdominal  wall  must  be  sutured,  repairing  the  opening  En  eadi  layer 
separately. 

The  eontotUs  of  tht  hernial  sac  mcy  U  a^armai.  At  some  time 
or  other  each  of  the  abdominal  organs  except  the  pancreas  have  been 
found  herniated.  It  is  the  bladder  which  most  often  gives  rise  to 
trouble. 

It  may  be  in  the  sac  and  appear  as  a  second  "sac  "  when  the  hernial 
sac  is  opened.  It  presents  as  a  rounded,  reddish  tumor,  perhaps  as 
targe  as  a  ben's  egg.  Such  a  tumor  should  never  be  opened  on  sus- 
picion, but  a  careful  elTorl  must  be  made  to  locate  its  limits  by  blunt 
dissection.  The  fact  that  it  leads  down  to,  and  behind,  the  pubes 
clears  up  any  doubt.  It  is  (o  be  reduced  in  the  same  manner  as  the 
intestine.  In  other  instances  it  is  without  the  sac,  lying  to  the  inner 
side  of  its  neck  and  is  perhaps  intimately  connected  thereto.  It  may 
be  mi.s taken  for  a  thickened  portion  of  the  sac  or  an  adherent  mass  of 
fatty  tissue. 

If  it  is  opened  into,  the  escape  of  urine  and  the  evidence  to  the  ex- 
Amiaing&aga  ot  a  large  mucousAintd  c&vily  reveals  the  nature  of  the 
idcnt  and  imposes  immediate  le^avi. 
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A  Urge  hernia,  easily  reducible,  or  one  whose  size  diminishes,  fol- 
lowing urination  or  the  use  of  the  catheter  sugKCati  hernia  of  the  blad- 
der; but,  unfortunately,  thi'sc  signs  arc  not  available  in  strangula- 
tion. In  every  herniotomy  the  danger  of  wounding  (he  bladder  must 
be  kept  in  mind. 

Another  point  Lejars  makes:  One  may  ex|>ose  a  thin-wulled  truns- 
pareat  cyst  at  the  inner  side  of  the  neck  of  the  sac,  and  unwillingly 
open  it  only  tu  find  oneself  working  into  the  bladder.  This  trans- 
parent cyst,  in  nowise  resembling  ihc  bladder,  is  due  to  a  hernia  of  the 
mucosa  of  the  bladder  lietwcen  the  libers  of  ihe  mu^ularis. 

Following  lite  separation  of  the  bladder  from  the  hernial  sac  the 
urine  may  be  bloody  for  a  day  or  two.  Thitt  hematuria  Is  of  little 
moment  and  soon  clears  up. 

If  the  bladder  is  wounded  its  re]Miir  must  precede  everything  else. 
As  toon  as  the  injury  is  discovered,  pack  around  the  site  with  sterile 
gauze,  Caleb  the  edges  of  the  wound  with  small  forceps  and  suture, 
uniting  the  mucosa  first  with  a  continuous  catgut  suture,  and  the 
muscular  coat  with  interrupted  sutures,  accurately  applied;  a  third 
line  connects  the  super Itcial  tis.suc4. 

The  appendix  may  be  found  in  the  hernial  sac,  either  inflamed  or 
normal.  If  the  latter,  ft  is  to  be  removed  in  the  ordinary  way  unless 
time  presses,  in  which  case  one  must  be  satisfied  with  reducing  it. 

If  the  symptoms  of  strangulation  arise  in  consequence  of  an  in> 
Ramcd  and  herniated  appendix,  they  may  differ  somewhat  from  those 
ordinarily  observed.  'I'here  will  be  the  »ame  tendency  to  collapse,  the 
vomiting,  the  tympanites;  but  constipation  may  not  I>e  complete,  and 
the  hernial  tumor,  in  addition  to  bdng  swollen  and  painful,  may  he 
reddened  and  edematous. 

No  one  should  think  of  taxis  under  these  circumstances:  as  im- 
mediate operation  is  indicatn).  Regarding  these  grave  cases,  Kelly 
says  {Vermiform  A[^>endix  and  its  Disease,  page  795)  whne  there  is 
suppuration  in  the  sac  it  must  be  draine<l,  and  here  as  well  as  in  the 
cases  where  there  is  gangrene  in  the  appendix,  rcsulitng  from  strangu- 
lation, the  utmost  care  must  be  observeil  in  handling  the  diseased 
tissues  in  order  to  avoid  inoculating  the  peritoneal  cavity.  If  the  dis< 
eased  portion  is  found  to  extend  up  into  the  pervtonsa^  ta^^\^.■^,'"^«». 


63a 


STKANCULATED  UEBNIA 


k 


I         absc 


operalor  must  ai  all  hazards  di»cov«r  ihe  upper  limits  of  the  infection 
and  resect  the  bovrct  in  its  healthy  portion. 

oreover,  he  must  do  lliiii  with  Uie  least  possible  tnAnipulAtka 
traction  upon  the  parts,  preferably  by  enlorginf;  the  abdominal 
opening  in  llic  direction  of  the  inguinal  canal  while  protecting  the 
healthy  regions  and  keeping  the  dt»;ase  well  isolated  by  abundant 
gauze  compTe»»C8. 

When  infection  extends  still  further  up  into  the  abdomen  an  even 
wider  incision  must  be  made,  if  necessary,  in  the  form  of  an  inverted 
X  in  order  to  provide  abundant  drainage  after  removal  of  the  disease. 
In  such  cases  the  cure  of  the  hernia  becomes  a  matter  of  sccondar)' 
consideration  to  be  taken  up  after  recovery. 

In  a  case  seen  by  the  author  the  patient  vas  an  old  woman,  for 
years  affected  with  an  inguinal  hernia  usually  easily  reduced.  It 
became  stiangidated,  presenting  a  hard  painful,  inflamed  lump, 
the  Mze  of  a  hen's  egg. 

She  was  nauseated,  in  much  pain,  slightly  febrile,  only  slightly 
tympanitic,  and  enemas  were  effective  in  moving  the  bowel.  The 
operation  revealed  a  strangulated  appendix  and  nothing  more.  It 
was  well  exposed  and  resected  without  difhcuUy  and  with  complete 
relief.  In  repairing  the  abdominal  wall  the  sutures  were  passed 
through  the  lower  edge  of  the  external  oblique,  through  Poupnrt's 
ligament  and  out  through  the  upper  edge  of  the  aponeurosis,  com- 
pletely obliterating  the  inguinal  canal.  This  combination  is  unusual 
— an  old  woman,  an  inguinal  hernia  and  a  strangulated  appendix. 

McEwcn  (London  Lancet,  June  16,  1906)  reports  a  case  in  which 
the  patient,  a  man  ol  sixty-two,  presented  himself  for  an  opera- 
tion for  strangulated  hernia.  Two  weeks  previously  his  hetnia  (of 
twelve  year»'  standing)  had  begun  togivehim  pain,  which  had  gradu- 
ally increased. 

A  large  pyriform  tumor  occupied  the  right  inguinid  region  and 
the  scrotum,  which  was  much  inflamed.  The  mass  was  dull  on  pei^ 
cussion,  there  was  no  impulse  on  coughing,  and  it  was  irre<lucible. 
On  opening  the  sac  tho  hernia  was  found  to  consist  of  the  appendix, 
held  in  position  by  a  pin  protruding  through  its  wall.  There  was  no 
abscess  formntioa,  yet  it  vda  not  deemed  advisable  after  removal  of 
e  appendix  to  proceed  with  the  tJtdvtai  c>wt. 


Regarding;  these  unusual  con<lilions,  Lcjars  remarlcs  that  in  be- 
ginning an  operation  (or  straniiulated  hernia  we  should  expect  every- 
thing and  be  surprised  al  nothing;  laying  aside  for  the  moment  all 
theoretical  discussions  and  applying'  ourselves  to  llic  diief  indication, 
not  deeming  our  work  complete  until  the  bowel  is  properly  reduced 
and  lost  to  view  in  the  abdominal  cavity. 

Oliver,  of  Indianapolis  (Ind.  Med.  Jour,  March,  1908),  reports  a 
case  in  which  the  hernia  bad  grown  to  remarkable  proportions  ex- 
tending as  low  as  the  knee.  The  mass  had  long  been  irrcdudblc. 
The  patient  was  a  butcher  of  about  fifty  years  of  age.  Following  a 
heavy  meal  of  "pigs'  feet"  and  a  lift,  his  hernia  suddenly  became 
painful  and  he  experienced  the  sensation  of  something  giving  way; 
symptoms  of  strangulation  in  mild  form  gradually  developed;  taxis 
being  out  of  the  question,  immediate  operation  was  practised.  On 
opening  the  hernial  sac  it  developed  that  its  content  was  the  stomach 
in  its  entirety,  but  no  gut  wa.s  present.  With  great  difficulty  it  was 
reduced.  Tbc  patient's  condition  did  not  permit  of  any  further 
manipulation,  and  shortly  afterward  he  succumbed,  Oliver  ex- 
presses the  opinion  that  tlie  stomach  had  been  forced  down  into  the 
sac  by  the  strain,  replacing  the  gut. 

Strangulated  Femoral  Hernia 

Operation  is  even  more  urgent  in  the  case  of  strangulated 
femoral  hernia  than  in  strangulated  inguinal  hernia.  Gangrene 
b  likely  to  develop  earlier,  and  taxis  is  all  the  more  ineOectual  by 
rea.ion  of  the  anatomical  anangemcnt.  Especially  must  one  be 
on  his  guard  in  the  cose  o(  small  hernia  for  the  ring  is  unyielding. 
It  is  essential  to  have  the  anatomy  in  mind  to  understand  this  and 
cspecuLlly  in  order  to  operate  without  emlutrra^^mcnl. 

SurgUal  Auahmy. — Poupart's  ligament  stretches  across  the  front 
of  the  pelvic  region  from  the  anterior  superior  spine  of  the  ilium  to 
the  spine  of  the  os  pubis.  The  space  between  this  band  and  the 
ramus  of  the  pubis  is  occupied  by  several  structures — from  without 
inward,  the  iliacus  and  psoas  muscles  on  their  way  to  the  lesser 
trochanter,  the  crural  nerve,  the  femoral  artery  and  v«ia,\kiR^t"nx'«*^ 
canal,  and  Gimbernal's  ligaraail.  _^_^ 
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Gimbernat'a  ligiunent  is  a  firm  triangular  fasda  with  its  bate 
directed  outward  and  abutting  the  femoral  canal. 

The  (emotal  .iheath,  a  prolongation  of  the  iliac  fascia,  encloses  the 
femoral  vessels.     In  the  thi^h  it  fiU  closely  about  the  vessels. 


Fid.  4S>-— Rtluiocuaf  (hsDcckef  ■(eawrelbtTDUuMtt  Pmipwt'iUcMMab  Bs&Mlb 
Poupact'(U(*in«Dl{ran>w)thMit  imrudiUiaitiiiCU'.  lh«  pwu.  tLt  (•■eonl  <f«*iy.  th*  vdo. 
th*  twrnla,  ooiMcaUng  Otmbefiut'i  ligimiat  otileb  ii  t*l««n  iti  nack  aad  Iha  imbw. 

In  the  groin  the  sheath  is  more  capacious  so  that  there  is  a  space 
left  between  iu  inner  wall  and  the  femoral  vrin.     This  space  coiutJ- 
tates  the  /emoral  canat.     The  femoral  canal  is,  therefore,  conical  in   i 
shape  with  its  base  above  and  its  !ip«.\«io'«  ■«tiere  the  sheath  gets   | 
i'n  coatact  with  the  femoral  van.    ttt  tXi-iMnitWK**  A  -Omi  \i»sfc  J 
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constitutes  the  femoral  ring  which  is  bounded  internally  by  the  base 
of  Gimbcrnat's  ligament;  above,  by  Poupart's  ligament;  below,  by 
thcraniuso[lhepu!>e3;extcrnally,  by  the  femoral  vein.  The  narrow 
orifice  bounded  by  these  structures  Is  the  usual  tute  of  strangulation 
of  a  hernia  descending  along  this  slender  clianneL 

It  is  Gimbcrnat's  ligament  whose  sharp  edge  a  most  Ukely  to 
shut  oS  the  circulation  of  a  loop  of  intestine  bulging  past  it  and  which 
is  most  likely  to  cut  uito  or  bruise  the  bowel  in  efforts  at  taxis  (Fig. 
463). 

In  oUier  cases  the  hernia  descending  lower  Ands  the  direction 
of  least  resistance  toward  the  surface  and  bulges  out  through  the 
saphenous  opening  and  the  cribriform  fascia. 

Operation. — ^If  the  operation  b  done  early  bc^fore  complications, 
such  as  gangrene,  have  arisen,  the  operation  for  strangulated  femoral 
hernia  is  simple  and  without  »]>ecia]  danger.  Begin  by  disinfecting 
the  whole  field ;  the  inner  surface  of  ihe  thigh,  the  groin,  the  abdomen, 
the  genitals. 

The  iiuiiioH  may  be  verUcal  following  the  axis  of  the  tumor,  or 
oblique,  below  and  parallel  to  Poupart's  ligament;  Lejars  prefers  the 
latter,  claiming  that  it  gives  freer  access  to  the  femoral  ring,  facili- 
tates the  dis.«ection  of  the  sac  and  the  proccdtucs  10  the  radical  cure. 

The  vertical  incision  is  probably  better  for  Urge  and  lobulated 
hernia  which  extend  well  below  Poupart's  ligament.  But  whatever 
incision  is  employed  must  be  of  ample  length. 

The  incUion  traverses  the  skin,  and  then  a  fatty  layer  through 
which  ramify  a  number  of  veins  tributary  to  the  long  saphenous. 
Having  divided  this  layer,  the  sac  ts  exposed;  or,  at  le«st,  the  fatty 
envdope  in  which  so  often  it  is  enclosed — a  collection  of  fat  which 
at  times  amounts  to  a  veritable  lipoma.  The  hernial  sac  He.**  im- 
meiliatcly  beneath  this  fat — Bometimes  in  thin  subjects  immediately 
beneath  the  skin — and  presents  itself  in  divers  aspects.  Usually 
it  looks  like  a  tens«   and  reddbh   cyst;   often  it  is  lobulated 

(Fig.  464). 

SttMtd  Step. — Isolalt  th«  sec.  Proceed  to  separate  it  from  the 
adjacent  tissues  by  blunt  d!s.««clion,  peeling  it  out  with  the  fingers, 
and  disengaging  it  quEte  up  to  the  neck.    It  is  cssetitAKVlot  'CkkNb^^ 
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»tq>s  of  Uie  operation  that  this  be  thoroughly  done  and  i«  cotnptcte 
when  Poupart's  and  Gimbernat's  ligaments  arc  well  in  view. 

This  dissection  of  llie  sac  takes  leas  time  than  one  might  cxp«ct 
and  is  greatly  facilitated  if  one  is  able  to  5nd  a  line  of  clcav»ge  l>e- 
tvtctn  ihK  tissues.  Sometimes  hur^ue  intervene  between  the  sac 
an<i  adjacent  tissues  and  favor  a  rapid  sqiaration. 

Third  Step. — Open  the  tuc;  cxamint  the  contents.  Once  the  bemia) 
tumor  is  well  exposed  up  to  the  constrictin;;  rinfi,  cautiously  IdcIk 
the  sac.  Caution  is  required  because  often  it  is  difficult  to  know 
when  one  has  penetrated  the  sac  and  an  adherent  intestine  may  be 


Pic.  464.^Strinaul'>ted  lemcml  hernia:  primary  incuion  apotlaa  btmlk  uii)  Poupvl^ 

Ugamtnt.    (ffiMr.) 


wounded.  In  llm  form  of  hernia  the  true  sac  may  be  covered  by 
a  cyst,  which  may  be  filled  by  bloody  serum  and  thus  Mmulatc  the 
aj^caranccs  of  the  hernial  sac.  A  moment's  examination,  however, 
shovi«  that  it  is  a  small  closed  cavity  without  communication  with 
the  abdomen.  The  ]ayen»  are  to  be  cautiou^y  divided  one  by  one 
untU  the  sac  is  opened  into  an<l  the  opcnin);  erdargtd. 

Catdi  up  the  lips  of  tJic  wound  of  the  sac  and  exambie  its  contenU. 
Usually,  in  thb  form  of  strangulated  hernia,  one  will  see  a  small  loop 
of  intestine,  darkened,  tense,  and  tightly  constricted.  OccaMonally 
along  with  the  omentum  ll\ctc  uuiy  be  several  loops  of  small  ime*- 
liae,  or  the  cecum,  or  iVie  si^mo\A  ftcwiw.  \Tt\%»\ft  vVt  <a.vliy  and 
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iu  contents  with  normal  salt  sotutioa  and  pr^arc  to  relieve  the 
constriction. 

Fourlh  Step. — Rettevt  Uu  eoastrieHtm.  Tlic  first  effort  should  be  to 
relieve  tlie  strangulation  by  stretching  tlie  offending  fibers,  to  thj> 
«nd  introducing  a  finger,  if  pos&iblc,  into  the  ring  along  the  inner  side 
of  the  hernia. 

Oftentimes  the  pressure  thus  exerted  will,  with  a  little  effort, 
slrelch  and  enlarge  the  opening  sufBciently  to  relieve  the  constriction 
and  to  permit  the  necessary  manipulation  of  the  bawot. 

It  may  not  be  possible  to  introduce  a  linger,  and  then  one  must 
resort  to  inciiiion.    To  aocomptisb  this  a  grooved  director  may  t>e 


Fig   «(i5, — SuugvJaled  ttma»l  iMmk;  clostnc  (k*  tcisotal  uniL    KuM  mkouet  In  1 
•ulunt  u«  FUasd.  ■voidiiqi  (•«»■«)  nin  *t  ouwr  bvrdw. 
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slipped  up  alongside  the  bowel  and  the  fibers  divided  with  scissors  01 
bistoury;  or  if  the  fibers  are  in  plain  view,  as  they  sliould  be,  Uiey  may 
be  nicked  with  the  point  of  the  bistoury  and  when  room  is  thus  made 
the  finger  nuiy  be  introduced  i&  before.  The  use  of  the  heroiolomy 
knife  should  be  re.scrve<l  for  exceptional  cases,  where  the  subject  is 
fleshy  and  the  obstruction  beyond  reach  and  very  light. 

But  whatever  method  may  be  practised,  one  must  keep  to  the 
inside,  cutting  inward  or  upward  to  avwd  injury  to  the  tw«t.\.  w  -Os*. 
femoral  vein. 
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When  the  obKtniction  is  removed  pull  the  bowd  down  and  «■ 
amine  it.  If  it  is  suspicious  or  gangrenous,  treat  it  after  the  maniui 
indicated  under  Strangulated  Inguinal  Hernia. 

If  it  is  sound,  reduce  it;  liberate  the  sac  around  the  femoral  ring, 
ligate  and  icscct  it;  and  clo&c  the  fcmoTal  canal.  The  ajler-trecOmtiA 
is  the  same  a.s  for  inguinal  hernia. 

Fijtk  Step. — Close  the  femoral  ring.  Two  circular  sutures  acting 
when  tied  after  the  manner  of  a  pune  string  are  to  be  pasted; 
one  including  the  pectineal  fascia  and  the  fascia  of  the  external 
oblique;  the  second,  more  deeply  placed,  including  the  pectineal 
fascia,  Poupart's  ligament  and  Gimbernat's  ligament. 

Avoid  wounding  the  femoral  vein,  which  lies  in  contact  with  the 
outer  border  of  the  femoral  ring.  When  these  sutures  are  tied  the 
external  oblique  is  pulled  down  into  close  contact  with  the  pec- 
tineal fasda  and  the  canal  obliterated  (Fig.  465). 

It  remains  to  be  said  that  in  exceptional  cases  it  may  be  necessary, 
in  order  to  see  what  to  do,  to  divide  I'oupart's  ligament;  or,  in  the 
male  where  the  cord  is  to  be  avoided,  to  make  another  incision  along 
the  inguinal  canal,  exposing  the  neck  of  the  hernia;  or,  followLng  the 
method  of  Tuflier,  to  open  directly  into  the  peritoneal  cavity  through 
the  inguinal  canal. 

Strangulated  Umbilical  Hernia 

A  strangulated  umbilical  hernia  is  peculiar  in  two  or  throe  respects. 
1 1  is  likely  to  be  deceptive  in  thai  the  characteristic  symptoms  of  in- 
testinal obstruction  may  be  wanting.  The  site  of  strangulattoa  is 
more  likely  to  be  in  the  sac  than  at  the  umbilical  ring.  But  because 
the  absolute  signs  of  obstruction  are  absent  and  because  the  <^>ening 
at  the  umbilicus  seems  patent,  one  has  no  excuse  to  delay  when  an  oM 
and  long  irreducible  rupture  becomes  suddenly  painful,  with  vomiting 
and  partial  constipation. 

Too  often,  as  Le^rs  says,  we  call  these  attacks  with  comparativdy 

mild  onset,  pseuthstraHgulalitm;  and  so  the  case  drifts  along  while 

septic  absorption  goes  on  ins)(lioii<Lly  but  surely.    From  day  to  day 

tha  circulation  grows  wealcet,  vhc  abdomen  more  tv'mpanittc,  the 

vomidng  more  prt)nounced,  Mi^^il  0\t  \\u\  xotw?.  m«  v^«sJ«*Jl'il  over- 
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come,  at  which  time,  too  late,  it  is  decided  to  operate.  The  expect- 
ant treatmeot  &nd  repealed  taxis  in  thexe  casei  are  merely  methods 
of  "losing  time." 

Following  such  pr.tcltce  one  ca.n  confidently  expect  a  large  per- 
centage of  fatalities,  thougli  one  should  not  hesitate  to  operate  even 
in  the  fuL-e  of  such  odds.  Operating  early,  one  may  give  assurance  of 
excellent  results.  To  quote  Lcjars  again,  it  U  not  the  operation 
which  is  to  be  feared:  it  is  the  deUiy. 

Operatioo. — Careful  disinfection  of  the  whole  abdominal  wall;  a 
prudent  and  cautious  anesthesia.     The  incision  may  follow  the 


Vm.  40^— «trui(uUUd  (UBlnliul  ktrniat  totUou  (UHlac  Om  bwi  cf  Ifci  tuDor. 
tte  |«HMMn  opaiwd  ia  tlM  mmu  Iim  upOMi  dM  ofaaaMm  ud  b»w«L    ObwuMd 


median  line  extending  well  beyond  the  tumor  above  and  below  (Fig. 
466);  or  In  the  ca»c  of  a  Urge  tumor,  may  consist  of  two  semilunar 
incisions  on  either  side  of  the  niiddlc  line  which  enables  one  to  get  rid 
of  redun<Iant  tissue. 

In  either  ca.se  the  incision  must  not  go  dec])  from  the  first  for 
often  the  skin  b  quite  thtn,  often  adherent  10  the  sai;:,&TA\vN--i>tA>>') 
to  go  directly  into  tJie  sac    By  reason  oV  »ii\&  afflwAnt*^  »x  "^"e-  «k*«- 
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of  the  tumor,  begin  the  dissection  at  the  poles  of  tbc  incision  and 
work  townixl  ihc  center. 

As  soon  as  the  skin  is  dctaclicd  proceed  to  isolate  ihe  tumor,  if 
possible,  up  to  its  point  of  emergence.  It  may  not  be  practicable 
i(  the  tumor  is  large  and  lobulated  to  take  the  time,  ami  in  such  a 
case  tbc  sac  may  be  opened  into  at  once 

Stcond  Slep. — Open  Uie  sac.  Detach  tht  omentum.  Nearly  alwsyi 
on  first  opening  the  sac  only  omentum  can  be  seen.  It  completdy 
envelops  the  bowel.    The  ringeni  arc  gently  inj.inuated   between 


I         the 


Pia.  467. — SU&BBuIaIaI  umbilkal  t»n>iB!  lh«  mg  Uid  opm  to  ralliva  tb*  (tnniBulMise 
and  (nc  Vu  bood.    «;■>»<.> 

the  omentum  and  the  sac,  and  the  adhesions  progies^vdy  broked 
down.  \Mierever  a  lobule  of  omentum  is  found  encysted  in  a  diver- 
ticulum of  the  sac,  it  must  be  dissected  out  in  the  same  manner 
Finally  the  entire  omenlum  will  be  freed,  may  be  lifted  up,  and  the 
gut  exposed.    In  other  cases  divide  the  omentiun  as  indicated  in 

Fix-  489- 

Irrigate  both  the  bowel  and  omentum  with  normal  salt.solulion. 
wipe  Willi  sterile  gauze  and  examine  the  bowel  carefully  to  see  that 
there  Is  no  danger  of  perforation  and  of  soiling  of  the  peritoneum  in 
£/ic  process  of  reductioit. 
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Third  Sup. — Ralitve  the  stmngulalhti.  Oftentimes  the  umbilical 
ring  may  need  only  to  be  sCretchet]  a  little  lo  permit  the  free  manipu- 
Ution  of  the  bowel;  again,  it  may  be  necessary  to  divide  the  eon- 
striciinf;  fibers.  This  may  be  most  rea<lily  accomjilJshcd  by  pulling 
down  the  omeatum,  slipping  a  finger  between  it  and  the  upper  part 
of  the  ring  to  the  left  of  the  middle  line.  If  lliis  nick  does  not  give 
sufficient  release,  repeat  on  the  opposite  side. 


Win.  40>. — Smaaulaiedttinbilicalhaniiii:  c«inpl«iing  MctionafbuaofUwlamar.    <CiiA>.} 


When  the  necessary  room  is  obtained,  lig^tc  the  omentum,  resect 
it,  cleanse  the  stump  and  reduce  it  that  there  may  be  nothing  to 
interfere  with  ihc  treatment  of  tlic  bowel,  IS  the  omentum  has  been 
resecle<l  in  the  manner  indicated,  the  tumor  mass  may  be  laid  wide 
open  in  order  that  the  strangulated  loops  may  be  well  exposed  and 
(reed  (Fig.  467). 

Followinit  this  the  incision  is  continued  around  the  base  of  the 
tumor,  completely  removing  it  and  leaving  the  various  layers  of 
the  abdominal  wall  exposrti  ready  for  rcp«ir  (Fig.  468). 

With  respect  to  the  bowel,  the  sAne  princit^lc  <A  VTta.Vw«»x\i^vi» 
good  OS  in  inguinal  hernia,    Rep«^  aiiy  i\\%^x  A«A«cM.  <«  i)!v.«to*w«*- 

4t 
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If  its  viability  b  doubtful,  keep  it  under  obscrvatJon  for  a  few  hours. 
If  {fsngrcnous,  cither  anchor  it  in  the  wound  and  make  an  artificial 
anus  or  do  an  entcrectomy. 

It  may  be  that  id  very  large  umbilical  hernia  it  is  better  to  modify 
the  procedure,  following  the  plan  of  Mayo  and  others,  In  order  lo 
gain  time. 

A  transverse  elliptical  incision  is  made  around  the  tumor  at  sudi 
distance  from  the  center  that  the  redundant  tissue  shall  be  remo\-ed 
Cut  down  to  the  sac.  Next  c&uliuu.iJy  open  the  s.ic  following  the 
skin  inctjion.     Apply  sc\'oral  forceps  to  the  edges  of  the  sac  so  that  il 


PiO.  469.— Paritonconi  etMvd  tad  Hnl  Uywr  o(  n«Kf*«  nituro  (ec  tmte'n  panad.     CC*A*.1 
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is  constantly  under  control.  Detach  tlie  omentum,  freeing  it  com- 
pletely up  to  the  neck  of  the  sac.  Ligate  and  resect  it,  and  workinc 
along  its  under  surface  free  it  from  the  bowel.  Once  detached  the 
poquet  of  omentum  carries  with  it  a  segment  of  the  skin  and  of  the 
sac 
The  bowel  ts  Dcxt  treated  and  icduccd.  This  may  not  be  as  easily 
done  as  said,  for  Ihere  are  scvttai  cwiMta^VM^sa  Awvtev  -^VSrIi  the 
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bowel  may  push  out  and  thr<»teD  eventration.     But  no  effort  should 
be  made  to  push  back  the  rebcilious  loops  en  masse. 

Proceed  at  once  to  enlarge  the  opening,  lift  up  the  edges  of  the 
peritoneum  by  the  attadied  forceps  and  cover  the  bowel  with  a  wide 
compress,  tucking  its  edges  under  the  belly  walls  on  all  tides,  as  de- 
scribed elsewhere.  As  little  by  little  the  bowel  is  returned  the  edges 
of  the  compress  are  slipped  farther  under.  When  reduction  b  com- 
plete the  compress  is  left  in  litu  until  the  sutures  are  placed. 


Pxi.  410. — Swoad  IkTtr  «f   iiHHiMi  tatww  «oniplMint  ttw  ovarlaDT^nC  ef 


Fourth  Sup. — The  mode  of  rtpairing  Ui*  abdominal  waU  varies 
with  the  circumstances  and  the  operator,  and  depends  upon  how 
much  time  one  may  take.  When  the  condition  of  the  pulient 
imposes  great  baste  it  must  suffice  to  pass  interrupted  sutures 
through  the  whole  thickness  of  llie  belly  wall  and  draw  the  edge  of 
the  wound  together  so  that  the  peritoneal  edges  point  out  and  the 
two  serou-s  surface*  are  thus  brought  into  contact.  Before  the  last 
suture  is  tied  the  compress  is  removed;  and  finally  a  continuous  su- 
ture will  complete  the  reunion. 

If  more  time  is  available,  the  sac  is  trimmed  down  to  the  perito- 
neum proper  and  its  edges  sutured  as  after  a  laparotomy.     The 
sheaths  of  the  recti  muacks  arc  opened  up  and  the  ii\u«  Vw«6fti  *A  wwSe* 
muscle  exposed.    The  two  sides  ate  then  biou^Vv  w  to«.\w.\  ■a.T.^.'Cox* 
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tiexsol  sutures a|>pUe(l; one  uniting  llie(lee|>  layer  o(  the  rectal  Bhsatli 
to  its  fellow  of  the  opposite  side;  the  second  uniting  the  two  muscles; 
the  third  uiiiling  the  two  superticial  la>-ers  of  the  sheath  overlapping 
and  sccuriiiK  ihcm  by  maltrcss  sutures  (Fips,  469  and  470). 


1^0.  4II.— UmhiliMl  book:  diwittion  «l  mo.    iU*f»J 

Finally  the  excess  of  subcutaneous  fat  is  trimmed  away  ant]  the 
skin  sutured.  The  u.-iual  dre^iiiig  Ls  ajiplied,  held  in  plucc  by  awidc 
binder,  and  tlic  aftcr-ticatment,  already  indicatc<l,  is  instituted. 

Figs.  471  and  473  sliow  the  manner  in  which  Mayo  perfects  ibc 
radical  turc. 
Obturator  fiemia.  -A  sviai\gulai.ed  obturator  hcniiu  is  rare,  yet 
it  is  to  be  (iioughl  o(  and  luled  oxivHidott  ov^t\%^^*^«i«n  for   J 
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iatcstinal  obstruction.  Several  points  help  to  locate  the  trouble 
eveii  when  no  marked  tumor  is  ]>resent.  The  presence  of  pain  ovef 
the  region  of  the  obturator  foramen  directs  the  attcntinn  to  that 
point,  and  pressure  made  there  i>roj<,fls  a  pain  down  the  inner  side 


Fia-  47*J—VmbaiiC»l  hornia:  »|wir  c(  abdominal  w*lL     (Wartt.) 


of  the  thi^  to  the  knee,  alonit  the  course  of  the  obturator  nerve.    In 
the  female,  vaginal  examlnalion  will  reveal  iJie  tumor. 

In  this  form  of  stranKulaled  hcnila,  tAxis  is  useless  and  likely  to  be 
very  harmful,  and  tlicrcfore  must  never  be  emvto^M,     K.V«cN»*k.crewi 
Riuftt  be  done  wiUioul  delavi  though  \n  iheac  cases \v\a  *V«'*-**-'*** 
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by  no  meaiu  sim|}le.  Several  aiuitomical  points  must  be  bom«  In 
mind.  The  hernia  usually  comes  out  tlirough  the  upper  part  of  tiic 
obturator  membrane  and  is  covered  over  by  the  |>ectincus  muscle. 
It  may  work  into  the  pcctineus  or  it  may  lie  on  a  lower  level,  workinf; 
into  the  obturator  cxtcrnus.  The  pcctineus  b  usually  the  chief 
guide  to  the  liernLi. 


i 


Fm.   4TJ^-Obtur*tot    henUi.     A.  Hsruial  tu^Miintor   ulory;   B,   [tnrMnmn]   C<  Wl* 

The  obturator  vessels  and  nerve  arc  usually  found  behind  and  to 
the  outer  siilc  of  the  neck  of  the  hernia.  The  femoral  vessels  lie 
to  the  outer  side.  It  is  the  obturator  membrane  which  constitutei 
the  constricting  ring. 
'I'he  operafion,  chiefly  as  described  by  Treves,  is  as  follows:  The 
pelvis  is  elevated,  the  Ous\\  i^cieAutd  vlductcd,  the  femoral  artery 
Jocated,  and  about  a  finger's btca4\.Vm\«\M\,a.ftmKa«tt»wadife (torn 
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the  spine  of  the  pubes  downward  for  3  or  4  inches.  Incise  the 
akin,  the  subcutaneous  fat  and  the  fascia  lata,  and  expose  the  adduc- 
tor longus.  Catch  up  the  deep  external  pudic  arterj-.  Retract  the 
adductor  brevis  and  beneath  tlii-s  is  the  pectineus  whose  fibers  are 
separated  by  blunt  dissection;  or,  if  necessary,  divided  in  order  to 
expose  the  sac  (Fig,  473). 

When  the  sac  is  once  in  view,  free  it  completely  up  to  the  neck. 
The  obturator  membrane  is  now  to  be  nicked,  observing  first  the 
course  of  the  arteries.  It  may  be  better,  however,  to  open  the  sac 
at  once,  cleanse  the  content:<,  and  endeavor  to  insinuate  the  finger 
alongside  the  bowel  and  stretch  the  strangulating  libers;  failing  in 
this,  to  dixide  them,  keeping  in  mind  the  possibility  of  a  hemorrhagi;. 
If,  in  spile  of  precaution,  this  occurs,  tampon  firmly  against  the 
obturator  membrane,  and  when  the  tampons  are  removed  one  by  one, 
the  bleeding  points  may  be  recognised  and  clamj>cd.  Finally  the 
intestine,  if  soiin<l,  is  reduced,  the  sac  dissected  and  ligated  high  up, 
and  the  external  wound  sutured. 

T.ejars  remarks  that  one  may  find  in  the  sac  of  a  strangulated 
obturator  hernia  not  only  bowel  and  omentum,  but  also  the  tubes 
and  ovaries,  the  bladder  and  the  appendix;  and  that  it  is  w^  to 
be  forewarned  of  these  possibilities,  which  may  greatly  complicate 
an  ojieration  at  beat  never  simple. 

Of  stiangtdation  of  other  forms  of  hernia — sciatic,  lumbar,  perineal, 
vaginal— it  need  only  be  said  that  they  are  too  rare  to  be  with  profit 
co[ii>i<]eTed  here. 


CHAPTER  Xn 
RADICAL  CURE  OF  INGUINAL  HERNIA 


The  radiaJ  cure  of  hcmia  may  be  attcmptt-d  at  the  opcralkm  for 
strangulated  hcmia  under  tho  conditions  iletin«<I.    But  aside  from 
those  emergency  cases  there  arc  othcn  in  which  the  family  doctor 
will  feel  it  ]m  duty  to  recommend  and  to  do 
y'^fnr  Uic   operation.     His  results  will  be  excellent  if 

he  wisely  choo«es  coses  not  beyond  his  skill 
As  Veau  says,  he  should  select  only  such  as 
are  small,  TedncibU,  congenital.  The  luge 
hernias  arc  difficult  to  handle  and  recurrence 
will  be  almost  certain.  The  irreducible  hernias 
may  have  acquired  adhsions  that  can  scarcely 
be  broken  up  without  severe  injury  to  the  gui. 
/JMrn  With  respect  to  age,  the  ideal  case  i»  a  young 

P^HJi]     -        man  fifteen  to  twenly-five  years  old,  who  has 
\^/ll  '  '       well-dc\'clopcd  abdominal  walla,  a  well-defined 
c^ctcrnal  abdominal  ring,  and  a  hernia  easily  con- 
trolled by  a  truss. 
Under  these  favorable  conditions,  the  hernia 
Mtiiea  ct  tb*  bnni»i    rarely  recurs;  but  almost  certainly  it  will  recur 
CO.  auTMi  cb-    y  suppuration  follows  the  operation,  and  there- 
fore absolute  asepsis  is   the  sine  qua   hoh    of 
success. 

Suri^l  Anatomy.'-l'he  hernia,  then,  which 
the  general   practitioner   »)iouId   undertake   to 
operate   on    is  an  external  or  obtique,  which 
CMApes  from  the  abdomtnitl  cavity  through  the 
internal  ring  to  the  outside  of  the  deqi  epigastric  artery  and  follows 
the  inguinai  canal  down  to  llie  external  ring  (Fig.  474). 
Beaeath  (he  skin  will  be  touted  oi^v  *  ^<™  vt«-ffi&«nl  vessels. 
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Fio.  474. — Tr»mv»rw 
virtic*!    iNlioa  ot  Ihc 


liqu«;  PO,  mlmBti  ob- 
Uqual  r,  tniutvniliii 
PI,  lnNi*arHl»  tucU; 
P,  paritofwam:  TC.  ma- 
folncd  ICBdon:  Ctim.. 
cmiMBtsr;  ti.  ru  4cl- 
•nnt  in  ooptaict  aitli 
dw  l)«tal*l  MC  nprr- 
MMcdifibfadr.  (VMS.) 
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The  aponcurusiE  of  the  external  oblique  is  easily  distiocuishcd, 
strong  and  resistant,  aud  its  fibers  bouniliag  the  ejttcrnftl  ring  are 
thickened  to  form  the  "pillars"  of  the  ring.  Behind  it  lies  the  cord, 
which  includes  the  vas  dcfereai  and  its  accompanying  vessels  and 
nerves,  all  surrounded  by  a  common  sbcath  derived  from  llie  tran3> 
vcrsalis  fascia,  and  in  lliw  case,  it  contains  also  the  hernial  sac.  To 
reach  the  «ac,  the  sticath  must  be  divided  and  the  elements  of  the 
cord  separated  from  the  sac. 


Tic.  4».^Tk*  pAmtrt  Incblon  (oi  hcnU.    (C*aii.> 

In  the  caM-  of  congenital  in^inal  bemJa,  the  sac  is  very  thin  and, 
in  spite  of  precautions,  it  ts  sometimes  lorn  or  one  even  fails  to  And 
It.  The  chief  difficulty  of  the  operation  centers  around  the  recogni- 
tion and  direction  of  the  sac.  'JTic  posterior  wall  of  the  inguinal 
canal  is  formed  by  the  conjoined  tendon,  the  transvcrsalis  fascia,  and 
the  peritoneum. 

The  purpose  of  the  operation  is  to  reconstruct  tlie  posterior  wall 
and  rer^tore  the  obliquity  of  the  can^,  and  the  "Uassini"  o[>eriitioii 
Is  the  t>-pc  Ihe  inexperienced  operator  can  best  Imitate. 

Operation.— PrcpWTi    tlic    field     most    scrupulously — abdomen, 
thi|;h,  and  scrotum.     Employ  general    ancsthc*\*,  aa   *.  \'^»'^ 
though  local  and  spinal  aneslhem  aie  tLvaUa.\>\c. 
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Begin  l>y  tocating  the  external  ring,  which  is  to  be  the  first  point 
of  attack. 

The  incision  wLU  extend  from  this  orifice  U>  a  point  just  over  the 
internal  ting,  which  lies  ^^  inch  above  the  middle  of  PcHipart's 
ligament.  The  incision,  ihen,  lii^itinin);  above  (on  Uie  right),  ex- 
tends  downward  and  (orwaid  to  tlic  spine  of  Uic  pubcs,  where  il 
bends  a  little  to  become  more  vertical  and  ends  in  the  base  of  the 


FiO.  4T& — Tkt  uUnu)  qbKqut  oipOMd  and  tbe  eatiriuil  rlns  developed.     {Vtan.) 

scrotum  (Fig.  475).  However  large  the  hcrnui  may  be,  one  need  not 
extend  the  inct&lvn  further,  so  lax  and  distensible  are  the  scrotal 
tissues. 

Having  divided  the  »kln  and  subcutaneous  tissues,  catch  up  and 
ligate  the  small  vessels.  Next  divide  the  fatly  tissues  layer  by 
layer  down  to  the  aponcuroxij  of  the  external  oUique,  which  lies 
deeper  than  one  may  expect. 

Now,  with  the  grooved  director,  completely  expose  the  pillars  of 
tbe  ring.  Do  not  neglect  Uiis  as  it  li  a  moat  important  step  in  the 
operation,    llic  inner  pillar  is  costly  found,  but  the  outer  |)iIlAr  ]« 

veied  by  the  cord  and  &  liule  (laiiencc  is  required  to  get  it  well 
ipoaed.    C*lch  up  each  pUW  -«&  \mmi^\  •Cwaft  m*  wa  to  be 
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loosened  until,  at  Uie  end  of  the  operation,  they  have  served  as  a 
guide  in  the  repair  of  the  external  rbg  (Fig.  476). 

Now  comes  the  nest  »(q»  in  the  operation.  Carefully  divide  Ihc 
aponeurosis  in  the  line  of  the  pillars  and  to  the  fuU  extent  of  the  skin 
wound.  Unless  one  cut$  deqily,  there  is  nothing  to  fear.  Vou  have 
now  laid  open  the  inguinal  canal  and  have  left  to  do  the  most  diffi- 
cult part  of  the  operation. 


FtO.  4TI>— The  eatBni«l  etdiqin  divided,  cap«ii«s  lbs  OOrd  and  banfal  lat.    <K«NiJ 

To  Tint!  and  to  Dissect  Out  the  Sac.— "Dm  cord  is  covered  by  the 
cremaster  which  also  covers  the  hernia]  sac.  Vou  may  bc^n  the 
search  for  the  hernial  sac  witliout  disturbini;  the  position  of  the  cord, 
but  it  is  better  to  raise  it  up  out  of  its  bed.  To  do  this  follow  along 
the  external  pillar  and  Poupart's  ligament  and  you  will  find  it  easily 
diHt-ngagei]  by  blunt  dissection  (Fig.  477).  Slip  the  left  Index  finger 
under  and  support  the  cord.  The  s«c  is  enclosed  in  the  fibrous 
sheath  of  the  cord. 

\^cry  gently  incbc  this  sheath,  using  a  sharp  bistoury  (Fig.  478), 
and  the  structures  of  the  cord  ai>pcar.  Rolling  them  between  the 
finger  and  thumb,  you  can  rccogiiixc  the  vas  deferens  by  its  form  and 
consislency.  Vou  can  sec  the  distended  veins.  Vou  will  see  a 
whitish  transparent  membrane.  Catch  up  a  fold  of  it  with  the  for- 
ceps and  divide  its  base,  and  U  it  U  the  sac,  you  will  open  into  a  serous 
cavity  (Fig.  479).  Enlarge  the  orifice  sufficiently  to  inlt<ylviK.t  ■»- 
finger  and,  with  that  as  a  guide,  dissecl  \.\\e  s&c  VtoxR  'Wb  MftwixsN-^^ 
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structures  (Fig.  480).  It  is  often  »  difficult  tiislc,  for  the  veins  and 
vas  deferens  are  glued  to  Uie  sac,  especially  in  the  congenital  hernia. 
Sometimes  prcs^g  and  stripping  the  tJiieues  back  with  a  gauze 
compress  facilitates  the  maneuver.  Sliil  there  nec<l  he  no  great 
dillicult)'  if  only  all  the  coverings  are  divided  with  the  scalpd  or 
scissors,  expll^ing  a  plane  of  cleavage.  Puiltiijt  and  (caring  and 
lacerating  Uic  tissues  in  the  effort  to  liberate  the  sac,  provokeii 
a  capillary  oosing  and  predis]KKies  to  infection. 


PlO.  4ta. — The  inilox  AasM  intniilucrd  Into  thetM  w^mth  !■  Ixlng  tc|iitatt4  (r«m  th*othtf 
•Inictiua  al  iht  cord.    (CuiW.} 

It  is  important  tliat  Uic  sac  l>c  isolated  quite  to  the  internal  ring 
(Fig.  481) ;  otherwise  when  the  ligature  is  applied  there  will  be  formed 
a  peritoneal  diverticulum,  the  tttarting-point  liler  of  another  hernia. 
Do  not  carry  the  dissection  further  than  the  internal  ring  for  fear  of 
wounding  the  bladder. 

Assure  yourself  now  that  the  sac  b  empty  hy  v^^'C^^  ^  ^vci-act.  •ft.v 
into  the  ahdomina]  cavjiy.    Kow  uana&x  tlvt  n«V.  o\.  >ia'c,  ■«.«.  -«>>^^    J 
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Pic.  All.— Tlu  wc  wpwBlad  from  tha  oordj  tha  cord  in  Iha  bottoa  e(  th*  ■ouodi  a* 
•ithtr  ti<l«  an  ttx  lipiol  tba  uUmil  oblique  tbc  la(«ep**UII  attMhol  to  111*  paiBr««t(b« 
««tfftuil  nag.     {Vtoii.} 


Pic  4Bt.--U|itlM«(  tkrM(k«(ibcHa>    (I'M!.) 
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n«edle  carrying  a  catgut  ligature  (Fig.  482)  and  tie  in  the  manner  in- 
dicated in  figure  (Fig.  483).  If  the  ligature  merely  endrdes  the 
neck,  it  i*  too  likely  to  slip  ofT.  Do  not  cut  ofl  the  ends  of  the  liga- 
ture until  through  dealing  with  the  sack.  Amputate  the  sac  within 
^  inch  of  the  ligature  and,  if  e\'erything  iit  all  right,  cut  the 
threads  and  the  stump  disappears  in  the  cavity,  Scllcnings  proposes 
to  dispense  with  the  dis.seciion  of  the  sue.  After  it  is  exposed,  in- 
cised, and  emptied,  he  obliterates  it  by  passing  a  purse  string  around 
iU  neck  at  the  internal  ring  and  suturing  the  rest  of  it«  length  (Amer. 
Jour.  Surgery,  March,  1909). 


^     )^ 


Pm.  4lJ.— lUiutiatiag    mtlbgd    el    liRltlDs         Via.  4l4.~Tbe  oord  dnoa  to  ou«  lidt 

lb*  MO.     (Vm>.)  ■>hila   th>   poUrlM  vail  of   Ih*  r*iu1  1« 

(Hlond  bjr  luturi  of  tbs  eonjolacd  Undon 

M  the  ibeli'liv  edc*  of  P«uiMrC't  licuMst. 

Sulure  of  fht. Abdominal  Walls. — This  b  the  next  ste[>.  Draw  the 
cord  down  out  of  the  way  for  the  moment  and  ex|>ose  the  shelving 
inner  edge  of  Pouparl's  ligament,  which  is  to  be  sutured  to  the  free 
border  ui  the  conjoined  tendon.  In  other  wordx,  lite  internal  oblique 
and  transversalis  are  to  be  sutured  jointly  to  Poupart's  ligament. 

Through  this  shclvin];  edge  near  llie  pubis  pass  a  chromic  catgut 
suture  OD  a  curved  needle  and  carry  it  through  the  corresponding 
part  of  the  conjoined  tendon  (Pig.  484},  and  apply  three  or  four  such 
sutures  {Fig.  485).    In  this  manner  reconalmti- \.V\«s  v«.\«»«  ■w'tl&  A 
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Complete  the  hemostasis. 


i 


the  inguinal  canal.    Place  the  cord  back  in  po»itiun  uixjn 
sutures. 

Now  draw  the  edges  of  the  divided  »pORvuro$is  iiilo  position  by 
means  o(  the  forceps  altitched  to  the  pillars  at  the  bcftinning  of  the 
operation.  Jtegin  the  repair  by  a  chromic  catgut  suture  at  the  upper 
end  of  the  wound  (Fig.  486)  and  pass  six  or  eight  in  this  manner. 
The  last  will  rejoin  the  pillais  and  restore  the  external  ring,  and 
when  these  are  all  lietl  ihe  anterior  wall  of  tlie  canal  is  thus  rccoo- 
stiuctcd.  There  is  some  danger  of  making  the  external  ring  too 
small  (or  ihe  cord  (Fig.  487),  willi  the  result  finally  that  the  testicle 
atrophieit. 

A  scrotal  hematoma  may  dcvd(^ 
unless  one  is  very  particular  about 
the  oozing. 

Complete  the  operation  by  suture 
of  the  skin  wound  with  stlk-worm- 
gut,  leaving  in  it  a  small  drainage- 
tube  if  you  fear  infection  or  oozing; 
otherwise  this  is  not  necessary;  still 
it  does  no  harm. 

The  dresung  is  of  extreme  im- 
portance. Cover  the  wound  with  a 
strip  of  mobt  gauze,  6x  it  with  coUo> 
dion,  and  then  apply  the  ordinary 
gauze  and  cotton  dressing.  A  double  spica  bandage  will  greatly 
diminish  the  chance  of  infection.  If  drainage  was  employed,  remove 
tlie  tube  in  two  or  three  days  under  strictest  asepsis.  Otherwise  do 
not  disturb  the  dressing,  but  watch  tlie  temjieraiure.  If  the  tem- 
perature runs  up  to  101°  on  the  third  day,  open  up  the  wound  by 
removing  one  or  two  sutures,  and  if  there  is  any  pus,  dnin. 

Delay  in  thii  is  likely  to  result  in  extensive  suppuration,  and  a 
recurrence  of  the  hernia  is  thus  as.'iured.  If  everything  goes  well, 
remove  the  stitches  on  the  eighth  day,  but  keep  the  patient  in  bed 
for  three  weeks.     A  trus.s  is  not  necessary. 

Rilus  Eastman,  of  Indianapolis,  recommends  a  modification  of  the 

£nal  suturing  especially  appUca.l)lc  in  the  case  of  children.    His 

ef/iod  aims  at  the  closure  oi  al\  \iie\a.'i«%Vj  a-asM^tVvatAeasilv 


Pio.  4Bf. — PotUiiar  wall-tcpili  com- 
ptrM.    (Vmh.) 


r 
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removable  non-buried  sulures.  Tlic  method  described  (Annals  ot 
Surgery,  Jan.,  1906)  consists  in  Ihc  reduction  of  tbc  sac  by  the  ordi- 
nary procedure.  A  PaRen»tecber  celloidtn  linen  auture  bearing  a 
ncvdie  on  each  end  is  (ben  first  passed  through  Poupart's  ligament 


Pio.  1(0. — Rcconitnullng  ibt  kaUrior  wall  by  rapur  ot  th*  «il«nuLt  obliqut.    Por«tp 
Mill  MUched  indlokM  the  pMltloo  ot  Ibe  riii(.    f  f MMJ 

from  without  inward  i  inch  (rum  its  free  margin.  It  is  next 
pa.sscd  liirough  the  outer  border  of  the  obliquus  c.\tcrnus  and  trans- 
vcisalis  muscles  and  brought  back  through  Poupurt's  ligament 
about  1/3  inch  nearer  the  margin  than  at  its  first  point  of  passage. 


PlO.  4lT.— Balanuit  oblique  r«p«irtd.     <Kmi>-) 

The  needle  now  external  to,  and  above  Poupart's  ligament  b  made  to 
overlap  tlie  free  margin  of  the  ligament  and  tlie  aponeurosis  of  the 
external  oblique  by  carrying  the  thread  thiougjt^  ia  ^S«  Vwtro.  A  ■*i 
simple  running  mallreM  suture. 


J 
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The  needle  is  next  passed  through  the  supcrbcial  fascia,  pannJculuj 
adiposii5,  and  skin,  emerging  about  i/8  inch  from  the  skin  wouDd 
margin  upon  the  side  oppo^te  Poupart's  ligament.  WTien  tjacti>.>n 
is  made  upon  the  two  ends  of  tlie  NUlurc  ookinka  or  curls  remain, 
and  the  suture  is  tied  up  as  a  simple  loop.  Five  or  six  such  suture 
are  required  to  coapt  the  wound  from  the  internal  ring  to  the  pubet. 
When  union  is  complete  they  arc  easily  clipped  and  removed. 


CHAFTER  XIII 
RADICAL  CURE  OF  FEMORAL  HERNIA 


Aside  from  Ihe  casts  of  elr^ingulated  hernia,  the  general  pracli- 
tioner  should  not  undertake  the  operation  for  Ihe  radical  cure  of 
femoral  hernia  without  due  consideration  and  without  warning  the 
patient  that  relapse  is  possible  and  even  frequent.  The  operation 
is  not  more  difficult  than  that  for  inguinal  hernia,  but  a  cure  b  much 
less  certain.  ,\s  with  inguinal  hernia,  he  should  select  only  such 
cases  as  arc  small  and  reducible. 

Surgical  Aontomy.^Thc  sac  of  a  femoral  hernia  is  generally  thick 
and  imbedded  in  adipose  ti^cnue  originating  in  the  extra-peritoneal 
layer.     (See  Strangulated  Femoral  Hernia.) 

The  relations  at  the  neck  are  of  the  greatest  importance.  To  the 
outside  IS  the  femoral  vein  in  direct  contact,  easily  perforated  by  a 
careless  needle  and  producing  a  hemorrhaj^e  that  can  be  airesled 
only  by  ligature  of  the  vein.  To  the  inside  b  Girobcmat's  ligament, 
sharp-edged  and  teniae,  the  chief  structure  to  be  dealt  with  in  stmngu- 
lation.  Above  is  Foupart's  ligament,  separating  the  femoral  from 
the  inguinal  canal,  and  below  b  the  ramus  of  the  pubes,  t]iinly  cov' 
eri-d  by  the  pcclincus  and  its  fascia.  These  boundaries  arc  unaccom- 
modating structures  in  the  matter  of  repair,  and  for  this  reason 
relapse  is  frequent. 

Operation. — The  anesthesia  and  prejiaration  are  the  same  as  for 
inguinal  hi-rnia. 

The  incitioH,  i>aral]cl  with,  and  a  finger's  breadth  below  Poupart's 
ligament,  begins  (on  the  left  side)  at  the  spine  of  the  pubis  and  is 
usually  about  four  inches  in  length  (Fig.  ^ftS). 

Incise  in  the  same  manner  the  fatly  tissues,  layer  by  layer,  until 
the  easily  dbtlaguishable  coverings  of  the  hernia  are  reached.    The 
line  of  cleavage  between  them  and  tlie  fatty  tissues  U.  tcMa>'Nc&  "m^ 
the  neck,  lying  high  and  deep,  is  cxpofwA.    V^J^i\^a.\^:*^V|?i^«^^^* 
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next  Irccly  exposed.  W'licrc  coverings  seem  thinnest,  catdi  up  ) 
fold  will]  ihe  di.->sci-liiig  forcti>s  and  incise  the  base.  J  t  may  be  that 
the  incision  will  only  open  into  another  fstly  layer.  Divide  the  next 
layer  in  the  same  mniiniT,  and  m  proceed  until  you  have  opened 
the  sac;  secure  its  elites  with  forceps  and  pass  nn  index  finger  into 
the  cavity.  If  omciilum  is  found  it  must  be  resectetl  (Fig.  489) 
Be  sure  there  is  no  adherent  bowel. 


I 


Pk.  4tl.— IncuirM  for  tauiunl  beniU.     {  VtaaJ 

Now  disua  the  sac,  proceeding  slowly  and  methodically  until  the 
femoral  ring  is  reached.  Inlroduce  a  finger  to  he  sure  the  Ixiwcl  is 
protected,  and  transfix  and  ligale  the  neck  of  the  sac  as  in  inguinal 
hernia.    Again  recall  llie  rcUlions  of  the  femoia]  ring  (Fig.  490). 

OblUeratioH  0/  the  {■'emoral  Ring. — Retract  the  upper  angle  of  tlic 
wound  so  that  you  can  see,  divide  Gimbernat's  ligament  freely, 
cutting  horixontally  and  toward  the  pubcs  (Fig.  491).  Poupart's 
ligament  can  now  be  approximated  lo  the  pectineus.  Protect  the 
femoral  vein  with  a  retractor  and  pass  tlie  first  suture  adjoiniag  i(, 
using  a  strong  curved  needle  and  No.  a  or  No.  3  catgut. 

The  Jieedic  enters  the  pectineal  (a&cia,  giazeii  tlie  bone,  comes  out 
litUebigbcr,  and  liicn  pasM*tt\>\ov.Vcvw»«««^'M\«*<»tthc' 
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menl  and  forward  through  it  (Fig.  493).  Place  four  sutures  in  this 
manner  before  tying  (Fig.  493).  Tie  them  successivdy  from  without 
inward.  It  is  this  line  of  suture  alone  that  will  be  elTident,  but  suture 
the  fascia  if  you  wish,  and  finally  the  skin. 

The  subsequent  treatment  b  the  same  as  in  inguinal  liernia. 

Such  is  the  method  whicli  Veau  recommends,  and  which  lias  the 
great  merit  that  it  is  anatomical.  But  there  are  many  dlScrcnccs 
of  opinion  as  to  the  best  method  of  closing  the  femoral  ring,  and  as 
to  the  advisability  of  even  closing  it  at  all. 


^ 


Pm.  Hlg.— RomUdu  tl  Ibc  aseiitoin.     <lG»ltt.) 


<^i-h!(ner  enunciates  the  principle,  applying  it  to  the  radical  cure 
of  femoral  hernia,  that  circular  openings  in  any  pari  of  the  body, 
will  certainly  clo»e  unless  kept  open  by  a  mucous  or  serous  lining. 
Wherever,  therefore,  the  femoral  ring  is  well  ddined,  he  is  content 
with  high  ligation  of  the  sac  and  dl<uection  of  all  the  fat  and  simple 
closure  of  the  wound.  With  a  tcchnic  thus  reduced  to  ihe  simplest 
terras,  he  obtains  excellent  results.  Unfortunately,  the  femoral 
ring  cannot  always  be  defined  as  a  circular  opening,  aitd  espcciall}' 
after  the  operation  for  strangulated  hernia. 

Coley  in  the  main  agrees  with  Dchsncr,  but  la.'jf*  vyR\<c«\A.\.  xork^ 
stress  on  the  closure  of  Ifac  [cmora\  <:ana\. 
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The  cttrc  is  the  more  perfect  and  certain,  wc  think,  if  a  more  partic- 
ular care  is  given  to  the  closure  of  the  femoral  ring,  to  obliteration  of 
llic  fenioial  canal.  £&pociully  in  case  the  hernia  is  of  long  standing, 
the  opening  large,  the  structures  stretched  and  weakened. 


Pio.  4M.— The  nMk  of  tha  Me  UgaM  and    Pic  491.— Pcmsnl    b«aBUi    iadtlMi    d 
cut  off.     Abova,  Poupart'*  liiameoti  b«tm,  Cimbvnil*!  licitncol.    t,Vtmi.t 

Uu  ninui  of  tlx  pabMj  intarnalljr.  Ciinb«r- 
lut'i  Ii||ftment.     (KMa.) 


I 


Pie.  4e»^-8ii(iirfn«  Poajiart'*  liiianMat        Pw.  4W^-6iilui«  ol  PmipMl'i  Ucamoil 
V,  pcctinMl  IkKia.    {Vu:)  «nil  ptctinaal  laMi*  ooBpIel«<l.    (t'.aaj 

Pnjcecd  as  dcMrtt>ed  in  the  case  of  stratiRiilated  heml«,  to  expose, 
liberate,  and  ligatc  the  sac,  dividing  Gimheinat's  ligament  to  give  a 
good  exposure.    Ligate  the  sac  high. 

The  peritoneum  b  now  freed  from  contact  with  the  abdomioal 
wall,  holding  it  back  out  oi  vUt  w^v  ^^^^^  *  *lat  retractor.  The  vein 
■bicb  is  irecly  exposed  i*  diavsn  o\x\'Ka'ci- 
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Poupart's  ligament  is  now  lifted  up  and  the  free  borders  of  the 
internal  oblique  and  the  transversalb  cxixiscd  above,  and  Cooper's 
ligament  below.  It  is  these  sitructurcs  which  are  to  be  drawn  into 
contact.  The  lirEi  suture  is  passed  close  to  the  femoral  vein.  It  is 
the  mo3t  difficult  becau.sc  the  structures  from  within  outward 
become  more  deeply  placed. 

The  remaining  two  or  three  sutures  appproach  the  pubes,  the  last 
reaching  up  behind  Gimbcmat's  ligament  (I'"ig.  494),  Some  diiE- 
culty  may  be  experienced  in  passing  lliese  sutures,  for  Cooper's 
ligament  is  quite  resistant 


VM.  404. — R«dio4l  CUK  ol  f«auml  hernia.  Tlw  flnt  pUoe  of  lutun*  tpptotimnlct  Ui« 
boidir  of  tb*  inlanMl  eUiqiu  *nd  lriniv*n>1iii  to  Cvopw't  tiitimtnt— tha  pnicttrum  af  tha 
ilio-pMllnMlUo*.     OlntitcnarilicifliMildlTiiled.lbBlvnionliriodnLirnoiilvud.    KmH;) 


The  second  and  superjuial  plane  0}  sutures  approximates  Poupart's 
ligament  to  the  pecliiical  fascia  (Fig-  4qS).  Thus  the  femoral  canal 
is  completely  obliterated  by  two  strong  fascial  planes.  The  super- 
ficial fascias  are  sutured  to  obliterate  any  dead  spaces  and  the  skin 
repaired. 

In  Ihe  case  oflkt  malt  or  (or  that  matter  in  the  difficult  cases  in  the 
female  Ihe  inguinal  canal  may  be  opened  exactly  as  io  inguinal  hernia. 
'ITie  cord  is  drawn  down,  the  transversalis  fascia  divided,  avoiANwi. 
the  deep  qpigaslric  artery,  and  the  rvcdt  ol  ^i»  «.<;  cii^jowii..    V-  >* 
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PiC>  t9S. — lUdlcilcunotlaiDDnlbmlft.    Tba  (nt  taw  of  (iitiin*  ia  tM  umI  IIm  i 
pMnd.  kppnuumsiiuiE  PouDUt'i  ll(*aitat  aed  Iha  ptctincBl  (uda.    Tlia  (ainonl  vttin  dp 


i 


Pm.  4iA~ — Rwl'ical  eura  ol  laaunl  httoia  by  Iha  jagtiifukl  rauu.  Tin  mt  ii  rlnMctn j  out. 
oitTifil.  cnpltrd.  ind  IJSkMit*  Tb*  eord  ditptacwd  dcurnwardi  Iba  rvin  oittwuil.  Tli* 
botdci  uf  lfc«  ixttmal  abliqiM  dtrnwn  Iip<ir>r4  elpMlne  th*  (■(«<••]  obUttu*  wbicb  oil) 
b<  luivnH  to  Cooptr*!  li(i»titn(  ift«  tl»  uc  ii  cut  oS. 
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freed  from  its  pouch  la  the  femoral  canal,  brought  out  of  the  wound, 
opened,  emptied  and  ligated  (Fig.  496), 

The  borders  of  the  internal  oblique  and  transversalis  are  approxi- 
mated to  Cooper's  ligament — in  other  words,  the  periosteum  of  the 
ilio  pectineal  line,  avoiding  the  femoral  vein  as  described  above. 
Poupart's  ligament  is  next  approximated  to  the  pectineal  fascia,  the 
cord  is  replaced  and  the  incision  in  the  external  oblique  repaired  and 
(he  operation  completed  as  for  inguinal  hernia. 


I 


CHAPTER  XIV 
ENTERJECTOMY.    mTESTTNAL  ANASTOMOSIS 

Resection  of  n  segment  of  the  small  intestine  may  be  a  necessary 
part  of  several  emergency  operations.  It  may  be  required  followinj; 
gunshot  or  other  lacerating  wounds  of  the  intestine;  it  may  \>e  ncccs- 
uiry  in  certun  wounds  of  the  mesentery  and  in  the  gangrene  of  Hlran- 
gulatcd  hernia. 

Large  wounds  of  the  gut,  those  which  carry  away  more  than  one- 
half  the  circumference,  require  resection,  for  any  form  of  repair  is 
likely  to  result  in  stricture.  In  the  case  of  multiple  perforations,  it  ii 
safer  to  resect  than  to  attem])t  separate  repair  of  the  orifices.  A 
small  wound  of  the  omentum  near  the  intestinal  border  may  require 
an  extensive  resection,  for  an  inch  of  mesentery  at  that  level  may 
contain  the  blood  supply  of  a  feet  of  intestine. 

Resection  of  the  bowel  implies  anastomosis,  and  this  may  assume 
one  of  three  forms:  it  may  be  cnd-to-end^tcrmino-terminal,  termino- 
lateral,  or  latero-Iateral. 

The  cnd-to-cnd  anastomosis  is  preferable  following  rescctiou. 
The  method  employed  may  be  either  by  suturing— circular  enteror- 
rhaphy— or  by  the  Murphy  button  or  some  of  the  other  mecbanical 
devices,  such  as  Robson's  bone  bobbin  or  Frank's  decalcified  bone 
coupler.  With  the  great  majority  of  surgeons,  suturing  is  the 
method  of  choice,  although  the  casual  operator  may  not  yet  be 
ready  to  discard  the  mechanical  device. 

Jfoynihan,  in  his  great  work  on  abdominal  operations,  sums  the 
matter  up  in  this  wise:  "The  use  of  roedianical  appliances  is  no 
longer  necessary;  these  have  played  their  part — a  most  important 
part,  I  gratefully  admit^n  the  dcvdopmenl  of  surgical  work,  and 
it  is  now  time  that  their  surgical  use  should  be  abandoned.  They 
buvc  btxn  useful,  nay,  indispensabW  UtiV^  in  the  march  of  progress. 
To  Marphy  above  ail  other  iuii5,«oa«rAw  >»&  "»^^AI^HI^wl^'\^,  ksm^^ 
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the  most  ingenious  mechanical  contrivances  ever  invented — we 
should  gratefully  acknowledge  the  debt  we  owe.  The  weightiest 
argument  against  all  mechanical  aids  to  anastomosis  is  ihA — they 
■re  unnecessary.  By  their  aid  we  do  not  accomplish  anything  which 
cannot  be  accomplished  with  equal  rapidity  and  greater  safety  by 
simple  suture.  We  have  nothing  to  gain  from  their  use  and  we  risk 
much  by  leaving  something  behind  which  may  be  and  has  been  the 
direct  cause  o(  danger  and  of  death.  The  day  of  mechanical  atd»  is 
over.  The  buttons  and  the  bobbins,  the  clastic  ligatures  and  the 
forceps  of  many  forms  have  no  more  than  a  historical  interest." 

Techntc  of  Resectioti. — 'The  first  etsential  of  this  procedure  is 
that  all  the  impaired  gut  be  removed.  Otherwise  subsequent  slough 
and  perforation  arc  almost  a  certainty.  There  b  a  limit,  of  course, 
to  the  length  of  the  segment  which  may  be  safely  removed,  but  in  the 
ordinary  operation  one  need  not  fear  to  remove  loo  much.  Cases  are 
on  record  in  wliich  as  much  as  10  feet  of  the  small  intestine  have 
been  removed  with  recovery.  As  Moynihan  said,  it  is  not  so  much 
a  question  of  how  much  is  removed  as  how  much  is  left  to  carry  on 
the  intestinal  functions. 

A  second  requisUt  in  resection  Is  that  the  blood  supply  of  the  bowel 
be  left  unimpaired.  Lack  of  precaution  in  lliis  respect  may  nullify 
an  otherwise  careful  operation. 

The  tnicgrity  of  a  given  part  of  l>owel  is  absolutely  dependent 
upon  the  condition  of  the  vessels  which  arise  from  the  last  arterial 
arch  to  supply  it.  It  must  be  remembered  that  the  vasa  intestini 
tenuis  break  up  Into  a  number  of  freely  anastomosing  arches,  but 
the  terminal  branches  anastomose  but  little.  It  is  this  charac- 
ter of  the  circulation  which  determines  the  mode  of  section  of  the 
mesentery. 

The  third  principle  constantly  to  be  borne  in  mind  is  that  the  perito- 
neum is  to  be  completely  protected  from  conlamiuation  by  the 
bowet  contents.  It  is  tnie  of  all  the  hoUow  viscera  that  their  con- 
tents are  more  orlesssqitic,  always  sufficiently  so  to  produce  perito- 
nitis. The  bowel,  then,  must  always  be  temporarily  constricted 
beyond  the  limits  of  the  section.  This  is  ordinarily  done  by  means 
of  intestinal  clamps  or  by  elastic  ligature  01  \>v  ^^miic  tXxv^ 
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Not  only  musi  tlie  inUmtinal  conlenls  be  restrained,  but  also  the 
field  of  operation  must  be  shut  oS  from  the  peritoneal  cavity  tinil 
from  conlnct  witli  the  rest  o(  the  viscera  by  meaos  of  sterile  com- 
[>resscs.  The  larger  and  more  dcejily  placed  oJ  these  are  not  to  be 
removed  until  the  end  of  the  operationi  ihe  unaller  and  more  super- 
ficial should  be  changed  from  lime  to  time  as  soiled. 


^^     acn 
^^the 

^m  Ti 


Pin.  4(lTv--Rn*cIioii  tt  tha  bo*«li  (hairing  linoi  it  iociaioa  ol  boat!  Mid  oowotHa 

To  rftecl  a  portion  of  ihc  inte*tme,  then,  begin  by  getting  ifec 
injured  coil  well  into  view  and  pack  around  it  with  sterile  compresses. 
It  may  be  advisable  as  a  further  security  now  to  put  the  patient  in 
the  TrcndelcnbufR  posilion.  Strip  the  portion  of  bowel  to  be  re- 
moved, so  08  to  empty  it,  and  apply  a  clamp  well  beyond  each  end 
of  the  condemned  sclent.  The  clamps  are  not  placed  directly 
across  the  bowct,  but  obliquely,  bo  that  more  of  the  convex  than  of 
the  mesenteric  border  is  included.     A  portion  of  tlie  meaenler}'  is 

'uded  in  the  bite  of  the  iorcc^. 
The  lines  of  the  section  ate  TiTo\onRtA \tvV,o  \W mrseoxeri  «»> 
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they  meet  just  short  of  th«  nearest  arterial  arch.  It  is  better  to 
make  the  base  of  the  mcscDteric  wcdRc  even  narrower  than  the 
meticnicric  margin  of  the  intestinal  segment.  There  is  then  si'arcdy 
any  danger  llial  the  circulation  wilt  be  impaired  (Fi^.  497,  4<]8). 
If  a  laleral,  instead  of  an  end-to-end,  anastomosis  is  in- 
tended, the  lechnic  may  be  varied  with  great  advantage.  Under 
such    circumstances    firocf^J    in    IhU    mannfr:    Dctermint    the 


Pin.  40l, — RtMcUatt  ol  Iwnl)  ihowinK  ngnxnt  at  bavrl  and  omntuin  imoiol. 


lines  o[  section;  free  the  mesentery  o|>posit«,  for  a  short  distance 
and  apply  a  clamp  to  the  bowel  but  not  including  the  niesenter>'; 
shift  the  clamp  so  as  to  flatten  a  scRnicnt  of  the  bowel  an  inch  long. 
Ligule  both  ends  of  this  segment  and  cut  between  the  sutures,  wrap- 
ping the  slump  of  the  healthy  |K>rtion  in  sterile  compresses.  Pass 
to  the  other  line  of  section  and  treat  it  in  the  same  manner.  I'he 
portion  of  bowel  to  be  removed  is  now  freed  o(  it*  vfteytuvjtrj  ,*ii.MNJ»».% 

fA 11-1    !«L J ! I-    t -^       *l- _     -^.k k-\-\_«    hV^B.  mtB«u\«h  C^hS^ 
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by  one  as  divided.  To  each  of  the  remaining  stumps  a  ptirse-st 
suture  is  applied  for  the  purpose  of  burying  th«  lighted  ends; 
further  closed  by  a  row  of  Lcmbcrt  sutures  (Fig.  499).  FoUowing 
this  step,  the  lateral  unastomosis,  to  be  described  further  oo,  can 
be  carried  out. 

Technic  ot  End-to-end  Anastomosis. — (a)  Bytutwe.  Employ  mv 
lines  of  suture  One  perforates  the  bowel  wall,  brings  the  cut  cdj^es 
into  accurate  contact,  and  is  hemostatic;  it  may  be  called  the  "per- 
forating" suture.  The  other  passes  only  through  the  serous  and 
muscular  coats — or  even  better  the  submucous — and  after  the  man- 
ner of  the  Lembcrt  suture  bnngg  the  »erous  surfaces  into  contact, 
buries  the  perforating  sutures  and  effectually  prevents  arty  of  the 


i 


Pm.  4»9.~Rcteetii>o  if  Uie  bawd  prtparktory  to  Ulenl  inMllMaili,  (bowlai  iuiumt  -U 
tmlint  th»  inuttiiikl  (tunp, 

bowel  content  from  reaching  the  peritoneal  cavity.  Most  surgeons 
employ  a  sir aighl  needle  and  silk,  ^toynihan  likes  the  curved  needle 
and  celluloid  thread. 

Tff  introduce  the  suture  begin  by  plating  ihe  clamps  side  by  side, 
bringing  the  posterior  surfaces  of  the  bowel  into  contact.  Con- 
nect these  two  surfaces  by  a  continuous  sero-serous  suture,  extending 
from  the  mesenteric  border  to  the  convex  border  (Fig.  500).  Leave 
the  tJiread  long  where  tied  at  the  point  of  beginning  and  catch  it  with 
forceps.  On  reacliing  point  "B"  leave  the  needle,  still  threaded, 
but  wrap  it  in  gauze  and  lay  it  aside  for  (he  moment. 

N'ow  begin  the  perforating  suture  at  the  mesenteric  margin,  llie 
two  leaves  of  the  mesentery  separate  here  to  encircle  the  bowels, 
Vejit'inga  part  of  the  surface  bare.  Tlie  stitch  must  be  passed  so  as  to 
bring  the  mesentery  in  contact  wxlii  <Vi».VAi*«*a.. 


r 


TECHSIC  or  EWD-TO-END  ANASIOUOSIS 


671 


Proceed  in  ihisi  manner :  Pass  the  needle  through  the  bowel  wall 
(begituiitig  with  the  right  side)  about  ^  inch  from  the  cut  edge, 
entering  the  mucus,  emerging  from  tJie  serous  coat  just  where  the 
mesentery  reaches  the  bowel.  Carry  the  needle  over  and  across  to 
the  left  side,  pass  it  through  into  the  lumen,  reversing  the  first  punc- 
ture. Pass  it  next  from  within  out,  perforating  the  wall  near  the 
mesenteric  juncture,  and  finally  perforate  the  right  bowel  wall  again, 
pas.<)ing  from  without  inward.  The  knot  is  tied  within  the  lumen 
of  the  gut  at  the  original  point  of  entrance.    The  cilgcs  of  the  mes- 


I'lii.  101).— Bn4-to«ad  ■mMomodlj  Iha  flnl  put  of  the  iiertn*nnt  o>  Lemlwrt  (alnn 
kppUed.    BeffiMdnB  th*  iMtadvt  niturc    IBiiutU.) 

enlery  being  thus  brought  together,  the  suture  is  carried  continuously 
around  the  whole  circumference  of  the  gut  (Fig.  501).  The  punc- 
tures are  Ho  to  K2  i"ch  apart  and  the  work  is  facilitated  by  keeping 
the  thread  taut,  which  at  once  tightens  it  Eufridcnlly  and  brings 
into  view  the  site  of  the  next  puncture.  The  end  of  the  suture  is 
knotted,  the  thread  left  long  at  the  beginning  and  thus  the  [>erfo- 
rating  suture  is  completed.    Remove  the  clampa. 

It  remains  to  complete  the  sero-scrous  suture  which  was  tempora- 
rily abandoned.     It  is  carried  from  the  convex  border  on  around  to 
the  meoentcric  border,  and  when  that  point  is  reached  the  perforating 
suture  is  completely  buried.     Kjiot  with  the  ihrtaA  V<^^ Vm^'^^ ''^ 
beainninir  and  held  with  forceos.  and  lYiua  xiie  «so-w\«>ms.  •s«i.vw«-  ■<*■ 
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completed  {Fig.  501).  Finally  suture  the  rent  in  the  mesentery. 
This  must  never  be  negkctvd,  dse  it  nmy  be  the  site  of  a  stranguUltil 
hernia.  The  line  of  suture  is  to  be  carefully  wiped,  the  compicsso 
removed,  and  the  loop  returned  to  (he  abdomiiial  cavity. 

(b)  By  Ike  Murphy  (mJlon  (Fig.  505).  The  bowel  is  resected  » 
described  above.  Begin  by  passing  a  pune-string  suture  around  the 
bowel  near  itH  eut  e<lge,  iiwolving  all  the  layers.     The  chief  concern 


Pro.  toi^Biii]-l»«nd  kuulowMi*;  tht  fini  part  nt  ib»  l^mbsrl  tutim  burM  by  tht  1» 
«!«««•  ndon  which  wDl  b*  OMOpUM  bcten  twumlna  Ui*  Lnnbtrt  A  B.    immmlt.J 
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is  to  get  control  of  the  mesentery  where  iUt  layers  separate.  Tu  do 
this  pass  the  needle  through  one  layer,  on  into  the  lumen  of  the 
bowel;  out  again  through  tlie  bowel  wall  and  through  the  other  layer 
of  mesentery  (Fig.  504). 

When  the  suture  is  puckered  the  inlermeMntertc  space  is  obliter- 
ated.   Now  gra»p  one-half  of  the  button  with  forceps  and  inUoducc 
it  into  the  end  of  the  gul  so  vWl  wWn  vhe  purse-string  suture  ia 
[t^hteaed  it  will  foU  into  the  gioovt  m,  \.\«\>viV.\a^ 
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Adjust  tlie  other  half  of  tlie  buUon  in  the  same  manner.  The 
nuile  hAlf  i&  pn-sscd  firmly  into  the  fcmiilv  half,  noting  that  all  the 
edges  are  turned  in,  Strengthen  the  union  by  a  few  Lcmbert 
sutures.    Repair  the  rent  in  the  mesentery  and  the  anastomosis  is 


plsud.    Adi^a  D  tv  It  knotted,    (fliit*^,) 


Fto.  JO]  — 'Muipbi'  button. 


Pic,  »*«.— Pur^ 
itiiiii  lututs  W  ran- 
ning  ovactdcc  of  bo**1 
■nil  clHinc  «|wi«  bc- 
tmcai    tncuDUry     f) 


IBimmU  tflB  DaCMM.) 


complete  (Fig.  $0$).    U  may  be  expected  that  the  button  will  pass 
about  the  tenth  day. 

Lateral  Anastomosis. — Proceed  as  before^  brii\%\ttt  wvv  wV  "^c  -iia- 
/tntninal  i-*«iiv  (he  looos  to  bc  anasloTOoftcA,  a.\\i  \>1K>*.  '«\<!tv  *\»^** 
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ccMnpresseii.  Each  loop  is  clamped  and  the  two  clamps  laid  sidt 
by  side  so  as  to  bring  about  5  inches  of  the  bowel  walls  in  cootact 
(Fig.  507). 

The  first  line  of  suture  is  to  be  applied  nearer  the  convex  than  thf 
mes«ntcric  border  and  should  t>e  about  3  inclie»  in  length.  Unilt 
the  opposed  surfaces  then  by  a  sero>serous  suture.     The  line  of 


Fia.  50!.— L*Icnl  tnailooiocU  raciliul«il 
bjr  oat  ot  cUra^  CeoUnumit  tutun  (or  bath 
U|wn.     (BlirBu.) 


Pic  fol. — Lateral  aoulMniHiii  lltu  ivm 
«(  Idfdbvrt  WlorH  •jvttad.     itti»wi.) 
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suture  runs  toward  the  operator,  and  when  the  line  has  reached,  »y 

3  inches,  the  needle  i«  left,  still  threaded,  and  temporarily  laid  aside. 

The  next  step  consists  in  making  the  openings  wliich  are  to  afford 

the  means  of  communication  between  the  two  loops.    A  straight 

iflCBjon  about  ^  inch  lron\ai\Ava.taac\'ti\\Vi\3Ms.\,lM  of  suture  lay 
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caiU  leave  exposed  no  ellipse  of  mucous  membrane,  «nd  Ihis  ellipse 
should  be  trimmeil  out  with  the  scissors.  The  oUier  loop  is  opened 
in  the  same  way. 


Bnt    »art     oj     the     Ihr(FaCli-M»a-  Ui(  ot   Uw  LcBtmt  autai*^     IntcfnipUd  in 

throwb  tiiiiuc  (iiotiol  (AfimJO  Uiii  cm*,  w*  lk«  caMlmiont  bttcul.    (Hinvti.} 

The  adjoining  edges  are  now  to  be  coa,\iVK>^  Ni'^  ^loMavcoo'i.'^  ^f«s-- 
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anfle  of  the  wound  U  reached,  but  without  interruption  it  continues 
to  dnw  together  the  more  widely  separated  borders  (Fig,  509). 

When  it  haa  reached  the  point  of  beginning,  the  terminal  thread 
is  knotted  with  the  first  which  was  left  long,  and  so  the  perforating 


ftc,  III. — CroB-M<Iiaa  of  Ul«nl  anuKumwIk.    <Wiii^.) 

suture  is  finished.     Remove  the  clamps,  wipe  the  bowel,  and  now 
relurn  to  the  3ero-aerou»  suture  and  continue  with  that  until  the  per- 


Pl<3.      ID. — Termino'Utenl     wuutomotu. 
CUmpi    and  eontinuoui   ■ulnra   mnploytd. 


Pie   IIl^—Tarmliio-lalMvl 
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foratinjt  sutures  arc  completely  buried  or,  in  olher  wortb.  until  the 
semseroita  suture  has  traveled  comv»\ft\«:\v  a-twuwl  the  bowel  and 
terminal  thread  knotted  wVlii  tttc  vt\]»a,T>j  ?»s.<iit. 
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If  preferred,  this  sero-serous  suture  may  be  an  intcmipted  instead 
of  a  continuous  slitch  {Fig.  510),  but  the  continuous  suture  is  more 
rapidly  passed  and  is  in  tvcry  respect  as  secure.  The  main  thing  to 
be  attained,  however,  is  that  the  serous  surfaces  be  brought  into 
contact  through  the  whole  circumference  of  the  bowel. 

Fig.  511  shows  the  appearance  of  the  bowel  on  cross  section  after 
such  an  anastomosis.  This  method  may  be  modified  in  many  ways, 
but  exemplifies  really  the  fundamental  principles  involved  in  any 
anastomosis  of  the  digestive  tube.  It  is  purposely  slated  in  its 
simplest  terms  and  shorn  of  detail. 

The  tcchnic  of  the  termino-latcral  form  of  anastomosis  does  not 
di^er  in  any  essential  detail  from  that  just  described  for  the  latere* 
lateral  form  (Figs.   513  and  513). 


CHAPTER  XV 
IMPERFORATE  ANUS 

A  corrcspondcot  addresses  the  editor  of  the  Journal  of  the  Ameri- 
can Medical  Association  (September  8, 1906)  to  this  effect: 

"Mrs.  B.,  a  perfectly  healthy  woman  of  twenty-eight  years  of  age, 
after  a  norma.1  pregnancy,  gave  birth  to  a  fine  eight-pound  boy,  well 
nourished  and  healthy  looking,  and  perfect  in  every  way  except  there 
was  no  anus  nor  sign  of  any.  A  small  amount  of  meconium  was 
being  passed  through  the  urethra.  The  next  morning  a  local  surgeon 
was  called  in  coun.sel  and  an  incision  was  made  through  the  floor  of 
the  pelvb  and  disseclcd  up  along  the  coccj't,  but  no  rectum  was 
found  nor  trace  of  a  gut  untp  the  sigmoid  flexure  was  reached  in  the 
free  peritoneal  cavity.  A  large  opening  in  the  sigmoid  was  followed 
by  a  discbarge  of  feces.  No  attempt  was  made  to  stitch  the  gut  to 
the  wall  or  the  integument.  The  opening  was  not  closed  in  any  way 
and  no  dressing  applied,  except  that  tlie  nurse  was  directed  to  keep 
the  site  of  the  operation  sponged  with  3  saturated  solution  of  boracic 
acid  after  each  evacuation  of  the  bowels.  The  child  nursed  well  after 
the  operation  and  has  continued  to  do  so,  It  sleeps  nearly  all  the 
time,  but  ha-i  had  no  devation  of  temperature;  the  passages  come 
free  and  the  urine  is  passed  normally.  Can  you  suggest  any  meaiu 
of  treatment  that  will  permit  ihc  child  to  grow  up  with  at  least  a 
slight  control  of  bowel  movement?" 

That  is  the  question  which  occurs  to  every  doctor  compelled  to 
deal  with  these  cases,  which  are  fortunately  rare.  The  little  being's 
life  rests  upon  the  doctor's  readiness  to  act;  and  if  it  survives,  whether 
Of  not  it  carries  a  life-long  disability  dqtcnds  largely  upon  bis  skill. 

It  usually  happens  in  the  course  of  such  cases  that  no  meconium 

passes  within  a  reasonable  time  after  the  baby's  birth.    It  grows 

restless,  perhaps  vomits,  and  for  the  first  lime  it  Is  suspected  that 

there  is  some  abnormality  aboux  \i«i«cXiHB  w  wwft,-rfMd!L*aexaifc 
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inntioD  verities.  It  is  imperative  lo  relieve  the  condition  kt  once  and 
if  DO  specialist  is  within  reach,  the  doctor  must  undertake  it.  He 
may  find  it  quite  easy  or  he  may  find  it  impossible. 

in  the  first  instance,  the  anus  und  rectum  may  be  both  fully  devel- 
oped, but  in  passing  a  linger  or  probe  into  the  orifice,  a  thin  bulging 
membrane  can  be  felt,  apparently  almost  ready  to  burst  when  the 
infant  cries.  A  s]iarp-p<^ted  bistoury,  wrapped  and  introduced 
along  the  finger  or  a  grooved  director,  easily  puncturi;*  the  membrane 
followed  by  a  free  passage  of  meconium;  and  ihcrcaftcr  the  bowel 


Pio.  si^^—IbcMod  (s*  impnforaU  tai».    <V«ml) 


readily  empties  ilsclf.  The  mother  is  directed  to  dilate  the  opening 
daily  with  her  little  linger,  and  that,  with  an  occasional  stretching 
with  a  bougie,  is  sufficient. 

In  another  case  there  may  be  no  depression  where  the  anus  should 
be.  The  median  raphe  extends  unbroken  from  the  scrotum  to  the 
coccyx.  The  anus  b  absent  and  it  may  be  practically  impossible 
to  tell  Im>w  high  up  in  the  pelvic  cavity  the  rectal  cul-de-sac  may  be; 
and  yet  it  is  one's  duty  to  hunt  for  it  lirough  the  ptrifKum. 

OperatJon.-'Pul  the  patient  on  its  back  with  thighs  flexed  and 
pelvis  elevated — In  short,  in  the  lithotomy  position.  Employ  a  light 
chloroform  aoMlhetia,  not  lliat  there  is  any  dan%ti  ^  v.Vvr  %»!C£>'^c«^>^ 


!_ t^^H-. I > t 1 !^  J_  . 
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delayed,  Init  th:it  m  lilUv  slrainiii^  on  the  paltent's  part  may  betp  to 
locate  the  bowet. 

Moke  a  mf-dian  iiuision  from  the  base  of  the  scrotum  or  from  neai 
the  posterior  vaf-inal  watl  to  (he  coccyx,  which  must  be  eipomt 
(Fig.  514).     A  number  ol  eviMilUiUitJes  may  present: 

(i)  One  may  6nd  immediately  beneath  the  skin  some  of  ihc  6bcn 
of  the  external  sphincter,  a  favorable  indiciilton.  Split  these  filtcn 
by  blunt  disKcclioD.  Free  inciiiion  may  spoil  their  usefulness.  Be- 
neath the  muscular  layer  apjican  the  lobulatcd  fatty  tissue  peculiu 
to  the  new-born,  which  is  to  be  next  divided.    Here  ooe  must  go 


^ 
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slowly,  kecpinf;  in  the  middle  line  and  all  the  lime  working  ton-ard 
the  coccyx.  The  danger  is  in  front.  If  toward  the  hollow  of  the 
sacrum,  a  6ucluatmg  pouch  ts  felt  or  a  brownish  rounded  tumor  is 
seen,  one  breath«  easy,  knowing  that  the  imperforate  gut  is  within 
reach.  But  do  not  be  in  a  hurry  to  open  the  gut.  It  is  first  to  be 
secured  by  passing  a  suture  on  each  side  of  the  middle  line  or  by 
catching  the  bowel  wall  with  forceps.  The  suture  should  itot  per- 
forate the  bowel. 

Making  gentle  traction  on  the  bowel,  proceed  to  free  it  by  careful 
blunt  disM-ction.  Do  not  use  knife  or  scissors  to  divide  what  scrm 
to  be  fibrous  bands,  for  it  is  possJble  they  contain  the  blood  supply 
of  the  bon'd;  and,  it  dWWed,  daB\^«o>a\>\«t4w>^maY  occur  or  the 

ues  become  nanstcnous. 
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As  Ute  pouch  U  (reed,  it  is  gradually  pulled  down  into  the  wound; 
and  if  thc>'  were  not  passed  before,  two  sutures  arc  now  passed  with 
which  eventually  in  fasten  the  gut  to  the  skin  opening;  (Fig.  515). 
Now  is  the  time  to  oj)cn  the  pouch  and  lei  ihe  meconium  tlow  out. 
It  may  require  several  minutes  for  the  bowel  to  empty  itself.  Evert 
the  mucous  membrane,  enlarging  the  bowel  wound  a  little  if  neces- 
sary. Suture  the  mucous  membrane  directly  to  the  skin;  no  other 
tissues  should  intervene  (Fig.  516). 

Irrigale  thoroughly  and  apply  a  K&uze  drewing,  which  is  changed 
as  often  as  soiled.     The  functional  result  is  often  surprbingly  good. 


Pie.  sift^-MiM6.eaUn«)ui  »i«*.    (FMa.) 


Broncho-pneumonia  may  develop  when  the  operation  has  been  too 
long  delayed  and  septic  absorption  has  begun. 

(i)  Thf  poiuk  eamiot  be  drawn  dawtt.  I»  that  case  when  the  bowel 
is  opened  the  discharge  will  have  to  flow  over  the  raw  surfaces  of  the 
fle^h  wound  which  will  need  to  be  kept  open  with  bougies.  Infec- 
tion is  a  constant  danger,  not  to  apeak  of  lack  of  control  of  bowel 
movement. 

Belter  than  to  leave  the  wound  in  this  condition,  the  coccyx  ani]  a 
part  of  ihc  sacrum  may  be  removed  and  the  gu(  brought  out  poale- 
riorly.  Still  better,  open  tlie  peritoneal  ravit)',  hnd  and  draw  down 
a  loop  of  the  ^gmoid  to  fasten  in  the  «'ound. 

(j)  Tlu  pouch  camu>l  be  found.    Obl&m  twMt  XQotviXvj  \w«iw«». 
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cavity  and  search  for  the  cul-de-sac;  if  pos^ble,  draw  it  down  into 
the  wound  and  suture. 

If  all  Uiese  measures  fail,  there  ts  nothing  to  do  but  make  an  itfii- 
fidal  anus  in  the  inguinal  region.  Indeed,  there  are  those  who  adviK 
this  from  ihe  first  wilh  the  idea  that  later  the  operation  for  the  con- 
struction of  a  normal  anal  orifice  on  be  better  undertaken. 

Tutlle  says  (Diseases  of  the  Anus,  Rectum,  and  Pdvic  Colon)  tlui 
where  there  is  no  evidence  that  the  rectal  pouch  can  be  easily  reachdl. 
and  where  the  child  is  in  an  enfeebled  condition  with  distended  ab- 
domen, fecal  vomiting,  and  nausea  in  progress,  one  should  not  btsi- 
late  lo  choose  the  abdominal  route,  perform  an  inguinal  colotom)' 
at  once  and  tlius  afford  an  immediate  exit  to  the  intestinal  contents, 
and  an  escape  for  the  gases  which  are  causing  the  distention  and  the 
oonstilutional  disturbance. 

To  this  same  volume  the  reader  is  referred  for  a  full  discussion  it 
these  problems,  and  for  consideration  of  those  other  forms  of  imper- 
fect development  in  which  the  anus  has  abnormal  openings.  Such 
cases  arc  not  strictly  emergencies,  (or  usually  there  is  a  partial  means 
of  escape  for  the  bowel  contents. 


CHAPTER  XVI 

TORSION  OF  THE  PEDICLE  OF  OVARIAN  OR  UTERINE 
TUMORS;  OF  THE  SPERMATIC  CORD;  OF  THE  PEDI-      -_ 
CLE  OF  THE  SPLEEN;  OF  THE  OMENTUM 

Torsion  of  the  pedicle  of  ao  ovarian  or  utcTioe  tumor  may  be  cither 
chronic  or  iwutc;  in  the  one  case  developing  so  slowly  as  lo  produce 
no  symptoms  or  even  no  effect  upon  ihc  tumor  unless  merely  to  in- 
hibit its  growth,  for  in  the  adhesions  are  new  sources  of  nutrition; 
in  the  second  case  developing  suddenly  and  producing  a  train  of 
symptoms  that  demand  immediate  rcUcf.  I'he  acute  cases  alone, 
then,  are  to  be  regarded  as  emergencies. 

Cysts  of  Ike  ovary,  especially  those  which  arc  spherical,  non-adher- 
ent, and  coimeclcd  by  a  long  pedicle,  are  most  liable  to  this  accident. 

Kelly  finds  two  causes  for  this  rotation.  The  first  of  these  is  in 
the  eCort  of  a  large  cyst  to  accommodate  its  convex  surface  to  the 
concavity  of  the  distended  anterior  abdominal  wall.  The  second 
cause  is  found  in  contractions  of  the  anterior  abdominal  wall,  which 
act  upon  the  part  of  the  tumor  nearest  the  middle  line.  The  effect 
of  the  force  thus  applied  is  to  rotate  the  tumor.  In  the  case  of 
smaller  tumors  lying  in  the  pelvic  cavity  it  is  likely  that  unusual 
movement  in  the  intestine  or  readjustments  of  the  pelvic  viscera  may 
produce  the  same  effect.  Kelly  quotes  KUstner  to  the  effect  thai 
tumors  of  the  right  side,  as  a  rule,  rotate  from  left  to  right,  while 
left  ovarian  lumortt  rotate  from  right  lo  l<'ft. 

The  SiagHosis  of  acute  torsion  b  not  difficult  if  an  ovarian  i^st  Is 
known  to  be  present  If  such  a  tumor  was  previously  unsuspected 
the  certain  diagnosis  may  be  impossible,  especially  if  the  case  is 
seen  late  and  genera)  peritonitis  is  devdoping. 

The  symptoms,  as  a  rule,  arise  without  warning.  There  are  severe 
colicky  pnin,  vomiting,  marked  constipation,  and  the  appearances  of 
collapse.    Abdominal  rigidity  and  teosbn  i&v^V'^  '\n(;\«u>ft.    '\r«»>.''<^ 
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true  of  the  more  urgent  cases.    In  general,  the  severity  of  the  symp- 
toms vary  with  the  degree  of  torsion. 

Appcodicilis  and  acute  intestinal  obstruction  present  thegrcatni 
difficulties  in  diflcrcnttal  diagnosis  which  it  is  dcsirahlc  to  make,  not 
to  determine  the  advisability  of  operating,  but  to  dclcrtninc  bcfon- 
hand  the  kind  of  operation  one  is  to  undertake.  Ranzi  (Berloiti 
klin.  Wochcnschrifl,  Jan.  6,  igoS)  rejiorU  four  cases  of  torsioo  ol 
ovarian  cysl  which  were  not  differentiated  from  a[)pcndicitis,  exctpt 
in  one  ca.se,  before  the  operslion,  and  in  this  case  by  the  patos  is 
urinating.  In  three  of  the  cases  there  had  evidently  been  mild 
attacks  of  torsit>n  which  had  subsided  and  whidi  had  heen  diagnoebl 
as  catarrhal  appendicitis. 

Tiie  trealmeiU  is  operative,  and,  as  has  been  indicated,  the  opCTSlion 
must  often  begin  as  an  exploratory  laparotomy,  for  though  lhes>-tii|>- 
toms  indicate  the  seriousness  of  the  case  they  may  not  reveal  IB 
character.  Delaj'  is  dangerous  ut  these  cases,  and  sddom  win  nnr 
regret  having  operated  early,  for  nearly  always  the  lesions  fouDit 
exceed  the  expectation. 

The  appearances  once  the  abdomen  is  opened  will  depend  upon  Uic 
size  of  the  tumor,  the  degree  of  toreJon,  and  the  time  of  ititvrven^g^ 
Usually  the  tumor  will  be  found  enveloped  in  loops  of  intestine  b<l^^| 
together  by  soft  adhesions  (Fig.  517). 

These  adhesions  are  to  be  carefully  separated,  and  one  must  pr* 
ceed  with  prudence  for  the  cyst  may  be  filled  with  pus  and  Its  wbBs 
may  be  friable.  The  intestines,  detached,  arc  to  l)c  held  out  of  the 
way  wilh  compresses  and  the  tumor  thus  brought  into  view.  Its 
nature  may  be  at  once  apparent  in  spite  of  the  fact  that  it  Es  db- 
colored,  dark  reil,  or  even  bliuk.  If  it  b  a  tysi  not  quite  so  laige, 
it  may  resemble  a  dilated  cecum.  Its  attachments  arc  cArefuHy 
broken  up,  and  gradually  working  toward  its  base  the  pedicle  b 
finally  defined. 

An  eJTort  is  now  made  to  lift  the  tumot  out  of  the  abdomt 
cavity,  and  there  need  he  no  he^tancy  in  enlarging  the  abd' 
incision  if  noccssaiy.     Usually  it  is  to  be  lifted  out  with  the  two  han 
applied  to  its  base.    Occi^ionall)'  only  after  its  pedicle  is  untwisted 
AS  it  jwssjble  10  dcUvct  it. 
Next  the  pedicle  is  lied  new  Vu^bX  <A,  wa^RVa-iiKKv.  ^Kvi 
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and  thus  the  lumor  is  removed.    If  there  arc  no  evidences  of  infec- 
tion ihc  abdomen  is  to  be  closed  without  drainage. 

Tumors  springing  from  the  uterus  are  much  less  likely  to  t>ecome 
twisted.     Vet,  in  the  case  of  lurge  non-pedunculated  fibroids,  the 
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uterus  itself  mjty  he  rotated  and  ^ive  rise  to  symptoms  which  de- 
mand relief.     In  such  a  case  the  intervention  may  be  quite  complex. 
In  some  instoiKO  a  myomeclomy  may  he  sufficient.    The  uterine 
wall  is  incised  over  the  long  axis  of  the  tumor,  vilucKVs  «i\Mat\ •»-^A, 
nMled  out.  bdH  lhi>  hemnnhnai:  fhtrV^A  V\m  ^luVohi  ^  ^?an  '■^c:^'^^ 
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wound.    The  uterus  may  still  tend  to  rotate  and  may  require 
GKatioD. 

In  still  other  instAnce»,  hysterectomy,  eillter  supra-vaginaljur 
complete,  may  be  the  procedure  necessary  for  relief.  This  will  bt 
the  case  when  the  condition  of  llie  uterine  wall  after  removal  o(  tbc 
tumor  would  preclude  repair. 

Har^ha  reports  to  the  Chicago  Medical  Society  (Annals  of  Surgcf}', 
Nov.,  1905}  a  case  of  torsion  of  the  pedicle  dt  an  ovarian  cyst  in  1 
woman  of  thirly'lhree,  who  for  several  years  at  inter\'al3  bad  had 
attacks  of  intestinal  obstruction,  accompanied  by  pain  and  vomiting, 
lasting  for  three  or  (our  days. 

Her  last  attack  began  suddenly  with  pain,  \'omitiug,  constipatiaai, 
tenesmus,  accompanird  by  the  symptoms  of  shock.  At  the  end  ti 
four  days  tlic  abdomen  was  opened.  A  cyst,  tlte  siz«  of  an  orange, 
with  twisted  pedicle  was  removed.  There  was  neither  pcritonilit 
nor  gangrene.    There  had  been  no  further  indications  of  obstruclioo. 

In  a  second  case  the  cyst  was  as  large*  as  a  fetal  head  and  blati 
to  within  an  inch  of  its  implantation. 

Ochsner,  commenting  on  these  cases,  says  that  symptoms  of  ol>- 
struction  arc  not  uncommon  in  such  cases  and  that  the  history  b 
often  that  of  volvulus. 

He  cites  a  cose  in  which  the  abdonten  had  been  opened  by  a 
tittoncr  who  believed  he  was  dealing  with  intestinal  obstnn 
Having  opened  tlie  abdomen,  however,  he  discovered  a  large  black 
tumor.  Disconcerted,  he  stopped  his  operation,  hurriedly  trans- 
'  ported  the  patient  to  the  Augustana  Hospital  where  Ochsner  co^ 
pleted  the  work. 

Tlie  doctor  performing  an  emergency  laparotomy  must  not 
his  mind  too  <lcfinitcly  fixed  on  one  diagnosis.  Expecting  one 
he  must  still  have  in  view  the  possibility  of  having  to  deal  with  one 
or  more  of  a  variety  of  conditions,  and  no  will  not  be  taken  completely 
unaware. 

John  Cahill  and  Sir  William  Bennett  give  Uie  hbtury  of  a  case 

which  well  exemplifies  the  difTtcuUics  of  diagnosis,  the  occauonil 

complexity  of  treatment,  and  the  dangers  of  delay  (I^ondon  Lancet. 

Dec.  8,  1906). 

TAc  patient,  aged  aevwviftw,  "was  w444RttVjw»wA,'ws!a,»hdoi 


TORSION  or  THE  SPERMATIC  CORD 

pain.  There  was  some  tendernc&i  and  resBtancc  over  Uie  riKhl  iliac 
(o5sa.  The  tcmpcralurc  was  98.8°,  the  pulse  go.  iiowcls  were 
emplied  by  eiieiiiata,  but  the  pain  continued.  On  ihc  lliird  day 
the  temperature  ran  up  to  lOi-S'  and  the  pulse  to  :ao. 

An  operation  wa&  still  refused  until  at  the  end  of  a  week  the 
patient's  condition  had  become  very  grave.  An  operation  for  appen- 
dicitis was  then  performed  and  the  appendix  found  adherent  and 
filled  with  pus,  in  addition  to  other  evidences  of  chronic  disea.se. 
Further  examination  revealed  a  dark,  firm  ntass  occupying  the  upper 
part  of  pelvic  cavity  and  intimately  adherent  to  the  bl&dder  and 
uterus.  Exposed  by  extending  the  inci&ion,  it  proved  to  be  an  ovar- 
ian cyst  the  size  of  a  cocoaout  with  a  thick  pedicle  twisted  upon 
itself  for  three-fourths  of  a  turn.  Its  walls  were  thin  and  blackish, 
and  its  contents  mainly  decomposed  blood  The  c>'st  was  removed 
and  the  patient  recovered. 

Dr.  Cahill,  commenting  on  tlie  case,  remarked  that  the  situation 
of  the  cyst  was  unusual  in  that  it  was  wedged  between  the  bladder 
and  uterus,  whereas  one  expects  to  find  such  a  tumor  in  Douglas' 
pouch. 

Sir  William  Bennett  says  that  although  cases  not  infrequently 
operated  upon  for  appendicitis  prove  to  be  cases  of  torsion,  yet  the 
coexistence  of  the  two  conditions  must  be  very  rare.  Uc  suggests 
that  in  this  ca.ic  the  appendicitis,  by  Hggrax'atiiig  the  intestinal 
peristalsis,  had  displaced  the  tumor  witli  consequent  torsion  of  its 
pedicle. 

Angus  (British  Medical  Journal,  Jan.  37,  1906)  rqwits  an  attack 
in  a  cliild  of  six,  beginning  with  pain,  vomiting,  and  abdominal  dis> 
Mention.  liy  the  rectum  a  mai»  was  palpable  in  the  cul-de-sac.  A 
diagnosis  of  appendicitis  with  abscess  formation  was  made.  Opera- 
tion. The  appendix  was  infiamed  at  the  end  where  it  was  attached 
to  a  dark  cytic  swelling  in  Douglas'  pouch.  It  was  the  right 
ovary  darkly  congested,  large  as  a  duck's  egg,  and  with  twisted 
pedicle.     Its  contents  showed  it  to  be  an  ovarian  dermoid. 

TORSION  OF  THE  SPERMATIC  CORD 

Malformations  and  imperfect  dctscent  predispose  to  ratati^av&  «& 
the  testicle— an  acdtknl  rare  yel  none  \1«  \c4a  \o  \«  \wwc*  w.  ^v 
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as  a  po^iihiliiy.    The  excitinj;  cause  b  usually  to  be  found  in  trauma 
A  heavy  li/t  or  strain  may  produce  it. 

It  is  rendily  coitiprehende^  that  an  tncoroi)Ietel>-  descended  Uy 
lidc  shiflinK  backward  and  foctb  through  (he  txternal  rinf;  could  be 
forcibly  rotated.  The  rotation  may  occur  in  two  ways:  either  ibe 
testicle  witb  its  tunica  vaginalis  may  be  turned  or  the  testicle  aloac 
may  rolute.  Tlie  spermatic  vessels,  nerve,  and  vas  deferens  an 
all  involved  in  the  resulting  torsion. 

The  symptoms  range  from  modenlely  severe  to  grave.  Pain, 
nausea,  vomitmg,  constipation,  and  tympanites  signalize  the  attack. 
and  soon  llie  signs  of  local  inflammai ion  at>|>«ar. 

In  tlic  more  serious  cases  the  pain  begins  abruptly  and  penisti. 
It  usually  radiates  from  ihc  inguinal  region  and  lower  part  of  the 
abdomen,  and  may  be  intense  or  even  produce  shock.  The  con- 
stipation is  usually  relieved  by  enemata. 

Tile  presence  of  a  painful  tumor  in  the  inguinal  region  together 
with  the  symptoms  point  to  strangulated  hernia  and  torsion  of  the 
spermatic  cord  equally,  and  the  differential  diagnosis  may  be  a 
matter  of  difficulty.  The  pain  is  much  more  intense  and  sudden  in 
its  onset  than  epididymitis.  Tliecord,  in  torsion,  can  befclt  tender 
and  swollen;  it  cannot  be  felt  in  strftngulalcd  hernia.  Of  course  in 
strangulated  hernia  the  constipation  is  absolute. 

Once  the  diagnosis  is  asetkrcd,  an  eScKt  to  untwist  the  cord  should 
be  made  and  occasionally  it  will  succeed.  It  is  reccHrded  of  patients, 
who,  having  had  several  attacks,  learn  to  give  themselves  relief.  If 
manipulation  fails  it  is  imperative  to  operate  without  delay,  for  there 
is  danger  of  gangrene  of  the  testicle. 

An  itteision  extending  from  near  the  external  r^ng  follows  iJic  cord 
down  toward  the  base  of  the  scrotum.  Layer  bylayer  the  tissues 
are  divided  until  the  tunica  vaginalis  is  readied.  1'hc  tissues  art 
often  edematous,  reddened,  and  swollen.  The  tunica  presents  itsdf 
as  a  thin-wallcd  sac.  Open  it  and  drain  away  tlie  serum  and  the 
testicle  will  be  found,  possibly  deformed,  perhaps  difficult  to  recos- 
nuw,  and  almve  it  is  the  twisitcd  cord. 

Seize  the  testicle  and  rotate  it  from  right  to  left  in  order  to  rcUevc 
the  torsion  and  restore  the  circulation.  The  furihcr  procedure  will 
'epend  upon  the  integrity  ol  the  \,«.tiR\t.   Vi.\>s.'j\dwAi3iI«e 
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if  the  congestion  diminishes,  it  is  almost  ceilain  the  testicle  will 
recover,  and  il  is  Ihercforc  lo  Iw  prwcrved.  If  it  is  black  or  mottled 
or  flaky,  remove  il  by  tying  ihe  cord  above  the  torsion  (sec  Castra- 
tion). If  itE  inlfgitty  is  doubtful,  preserve  the  teslicle  but  provide 
ample  drainage  for  the  tunica  vaginalis. 

I.ichlcnstcrn,  of  Vienna,  reports  a  case  of  torsion  of  the  M|>crmatic 
cord  in  a  man  of  forty-ux,  which  began  with  lifting  a  heavy  load. 
The  scrotum  soon  became  enlarged,  and  vomiting  and  conslipalion 
ensued.  A  diagnosis  of  inguiniO  hernia  had  been  made,  and  efforts 
lo  reduce  had  failed. 

At  the  time  of  entrance  at  the  hospital  his  temperature  had  reached , 
103°  and  his  pulse  was  bad.  In  the  scrotum  was  a  large  tense  tumor ' 
and  in  the  inguinal  canal  another  smaller. 

On  opening  the  scrotuni  an  enormously  swollen,  turgid  testicle 
was  found  whose  spermatic  cord  was  twisted  to  360  degrees.  Part 
of  the  omentum  was  found  at  the  internal  ring.  The  testicle  waa 
untwisted  and  removed,  the  cord  resected  and  Ihe  inguinal  cona) 
cloiied  as  in  herniotomy. 

TORSION  OF  THE  PEDICLE  OF  THE  SPLEEN 

The  pedicle  of  tlie  spleen  may  become  twisted  in  cases  of  wander- 
ing spleen.  .  As  in  other  varieties  of  toruon,  it  may  develop  slowly, 
producing  no  marked  symptoms  and  resulting  only  in  congestion  of 
the  organ  and  increase  in  size.  Developing  suddenly  it  is  accom- 
panied by  the  symptoms  at  general  peritonitis  or  intestinal  obstruc- 
tion, and  collapse.  Il  may  be  mistaken  for  one  of  these  conditions. 
The  tumor  may  suggest  subphrenic  abscess. 

As  Moynihan  says,  in  the  great  majority  of  cases,  sfitnectomy 
is  llie  better  course  to  pursue,  and  this  is  rsjiedally  true  when  throm- 
bosis of  the  splenic  vessels,  infarcts  In  the  spleen,  gangrene  or  peri* 
tonilLS  upon  or  around  the  spleen  are  present;  when  also  the  organ  is 
enlarged,  it  should  be  removed,  for  even  though  the  pedicle  be  un- 
twisted, it  is  useless  to  try  a  s[^eno])(rxy. 

The  resiUl  of  fastening  in  place  a  small  wandering  spleen  is  doubt* 
fill.  If  il  is  enlarged,  failure  is  certain.  Fortunately,  as  Hartmann 
has  pointed  out,  a  dbplaccd  spleen  is  usually  not.  «.V  «!i^  ^c^'o^^.  n» 

remove  Iwirftiuie  lh«  Ittnirth^n^rl  np<tir\f  n*TmV\«  cA.  T«a&N   &>S^i>i*:^'% 
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Bnd  theadcT-cffcclsarenot  so  serious  as  those  whtcb  attend  remova] 
lor  organic  disease.    (Splenectomy,  page  550.) 

TORSION  OF  THE  OMENTUM 

Torsion  of  the  omentum  must  naturally  be  a  rare  condition,  ud 
yel  is  to  be  thought  oC  when  symptoms  of  Intestinal  obstructioQ  ariM 
in^thosc  who  have  a  hernia  or  arc  obese. 

Torsion  of  the  omentum  as  might  be  expected  is  very  painful. 
The  pain,  which  is  probably  due  to  the  plugging  of  the  omeuia]  ves- 
sels, may  umulate  a])pendicilis.  It  is  nol  important  that  the  differ- 
ential diagnosis  is  sometimes  not  made,  for  the  symptoms  indicate 
operation. 

Kinchea  and  Corner  describe  a  case  in  the  British  Medical  Journal, 
Jan.  30,  1906.  TBc  patient,  a  man  of  forty-dghl,  had  hud  a  hernis 
for  thirty-seven  years,  and  had  worn  a  truss  for  thirty-three;  the 
hernia  had  been  rcdudbtc  and  painless.  He  vraa  suddenly  sdfcd 
with  pain,  and  the  hernia  became  irreducible.  The  pain  increased, 
and  the  tumor  as  well,  though  after  two  days  the  bowels  moved,  a 
ctrcumslarice  which  ruled  out  strangulated  hernia.  The  temperature 
remained  99',  the  pulse  103.  The  skin  over  the  lower  part  of  the 
abdomen  and  inguinal  region  he<^amere<1ilened  and  the  region  teoder. 
Ad  tndsion  o\'cr  the  ingumal  canal  found  the  tissues  inflamed,  and 
on  opening  the  hernial  sac  a  small  mass  of  omentum  was  found 
twisted  on  itself  five  times,  but  not  constricted  at  the  internal  ring. 
The  mass  vias  rtMckd,  and  the  radical  ojieraUon  for  hernia 
performed. 

In  another  case,  thepiUicnl,a  man  of  forty-five  with  receat  direct 
hernia,  a  mass  of  omentum  was  found,  pedunculated,  the  sice  of  a 
walnut,  and  containing  a  hemorrhagic  cyst. 

CuUen,  of  Baltimore  0*''i"^  Hopkins  Hospital  Bulletin,  Dec., 
'905)1  reports  a  case  occurring  m  a  very  hea\y  man.  The  patient, 
a  railway  conductor,  had  found  it  necessary  to  eject  a  recalcitrant 
passenger  and  succeeded  only  after  a  struggle.  In  a  few  hours  he 
had  developed  the  symptoms  of  apiiendicitis. 

At  the  operation  a  f^ray,  vascular,  nodulated  mass  was  found 
which  c»dc<i  above  in  a  iV^hiAY  \.m!ileiv*flMiKM>i"*\Ma«\(«tnoval 
proved  to  be  the  omentum.  1 
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RUPTURE  AND   HEMORRHAGE  OP  TUBAL  PREGNANCY 

Rupture  of  ihe  sac  of  an  ectopic  gcslallon  U  far  from  being  a  rare 
xcciderrt  (l-'ig.  518).  When  it  occurs,  ii  is  a  major  emergency,  one  in 
which  ihe  doctor,  isolated  though  be  may  be,  must  act  and  without 
delay.  Eighty-five  per  cent,  of  lliesc  cases  operated  upon  recover; 
85  per  cvnt.  of  those  treated  by  expectancy  die.  These  figures 
are  in  themselves  sufficient  argument,  but  when  we  add  that  the 
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gravity  of  the  condition  grows  out  of  hrmorrhage,  the  reason  for  im-  1 
mediate  inten-ention  must  be  admitted  by  all.  Even  in  case  the 
hemorrhage  tends  to  ceaic  spontaneously,  Ihc  urgency  is  scarcely 
less  pressing  to  prcKtil  ittfeetton.  For,  from  a  diseased  tube  or  a 
stagnant  fecal  current,  bacteria  may  escape  to  find  a  culture  medium 
in  the  blood  free  in  the  peritoneal  cavity.  I 

That  the  diognosii  of  an  extra-uterine  pregnancy,  even  when  sus- 
pected, is  dilBcult,  no  one  will  deny.     After  die  tn<».\.  cui<&.vi^  «:;)a.'c<n^ 
nation,  one    may  not  avoid  cttor.    Moie  oVVfft,  *«•  wsttS^aMc 
IS  not  evea  suspecltd  until  rupture  occuta.  ^^^^^^^^^^^^^ 
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A  tubal  pregnancy  may  lie  unrecognued,  but  there  can  be  wo 
excuse  for  overlooking  a  ruptured  tubal  pregnancy.  It  can  scarcely  be 
mistaken  for  anything  dse.  Even  if  we  admit  thai  exact  diagnosis 
may  be  impossible,  yet  the  indications  for  iDtcn-cntion  arc  unmis- 
takable. And  that,  after  all,  is  the  important  thing.  One  docs  nol 
do  grave  emergency  operations  on  mete  impressions  or  suspicdoDS 
or  the  fear  that  such  and  such  may  be  the  case.  We  must  have  a 
dear  clinical  picture  in  mind. 

The  attack  comes  on  suddenly.  There  are  pain,  sltock  from  the 
peritoneal  tear,  and  vomiting,  suggestive  of  acute  intcstloal  obslniC' 
tion.  One  might  also  think  of  appendicitb  ur  a  renal  calculus. 
There  is  often  a  bloody  uterine  discharge.  Brickner  says  of  tlie  pain 
that  it  is  usually  localized  over  the  site  of  the  lesion.  It  has  do 
defmitc  character ;  it  may  be  cramp-like  over  the  affected  tube^  it  may 
simulate  labor  pabs; it  may  be  sharp  and  sudden.  The  usual  s>-rop- 
toma  o(  pregnancy  may  be  present,  but  their  absence  does  not  argue 
against  the  extra-uterine  pregnane)'.  \Vc  have,  as  yet,  no  definite 
data  by  which  we  diScientiate  between  the  various  forms  (MetUcal 
Standard).  The  history  of  the  case  and,  finally,  the  signs  of  progress- 
ive internal  humgrrhage  point  to  tlie  nature  of  tlie  accident.  The 
pulse  grows  more  rapid  and  feeble,  the  temperature  falls,  the  features 
are  blanched,  dj-spnca  appears  and  all  the  symptoms  of  collapse. 
Vaginal  examination  completes  the  diagnosi.s.  One  may  find  the 
uterus  but  little  enlarged,  but  on  one  side  or  the  other,  rising  out  of 
the  retro-uterine  pouch,  a  boggy  ma=^  of  variable  size  is  felt.  Dixon, 
of  St.  Louis  (Interstate  Medical  Journal),  says  that  in  fifteen  cases,  be 
found  the  pregnancy  on  the  right  side  in  all  but  one,  and  this  patient 
had  the  peculiar  fortune  to  have  one  on  both  sides.  The  right  side 
was  relieved  by  operation,  and  six  months  later  the  left  side  necessi- 
tated a  second  operation.  Dixon  adds  that  rigidity  of  the  abdomi- 
nal walls  was  present  in  most  of  these  cases,  tliough  the  absence  of 
rigidity  is  often  named  at  a  differential  diagnostic  point. 

There  may  be  an  element  of  confusion.     Vinclierg,  of  New  York 

(tiew  York  Med.  Jour.,  Feb.  aa,  1906),  reports  two  cases  out  of  his 

6fty-three  in  which  there  was  &  coto\»\tw.\  \\\i.ti-  and  extra-uterine 

pregnancy.    He  notes  i\\al  a  vw*»^«^w^t  ci\  \i\w\TO\i\w:«mf»i\!M  wi 

operation  for  wttra-utctine  vr«?,naticv  ^w^'A^'^W^^^'^'^- 
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of  an  intra-utcrinc  gestation.  He  a<Ids,  with  respect  to  diap^nosis  of 
the  condition  generally,  Uiat  amenorrhea,  foUoweil  later  by  paia  and 
irregular  uterine  bleeding,  should  always  put  one  on  his  guard.         fl 

From  the  history,  then,  and  from  the  physical  cxamiiuition  one 
must  diagnose  the  condition.  On  the  signs  of  progressite  intemai 
hemorrhage  the  decision  to  operate  inimedialdy  k  based,  and  one 
should  scarcely  ever  deem  it  too  late,  for  even  in  the  face  of  the  most 
menacing  conditions,  we  must  hold  bravely  to  the  last  resource  in^ 
which,  even  in  the  desperate  cases,  there  is  often  safety  and  life. 

Openitioil.^As  Lcjars  say:?,  the  operation  is  moving  and  dramat 
but  presents  no  esjiecial  difficulties  if  one  but  keeps  cool  and 
what  is  to  be  done. 

Itulrumrnli —T^e  instrumenta  necessary  arc  scalpel,  scl 
artery  forccps.two  long  clamp  forceps,  two  retractors,  and  ci 
needles. 

Gaurat  Anestliesia. — ^General  anesthesia  is  necessary  an<l  mt 
closely  watched.     A  continual  hypodcrmoclysis  is  an  excellent  ml 
of  combating  the  combiited  effects  of  shock  and  anestheda.    It 
should  not  be  begun,  however,  until  the  hemorrhage  has  beenn 
controlled.  fi 

AntisefsU.~^li  is  scarcely  necessary  to  say  that  it  is  of  little  use  to 
save  the  patient  from  hemorrhage  to  die  a  few  days  later  from  sepds. 
The  peritoneal  cavity,  under  the  conditions  assumed,  is  a  dangerous 
culture  medium.  fl 

The  Trenddenhurt  position  is  almost  indispensable,  and  if  neco* 
sary  may  be  improvised. 

Ineision.—h  median  incision  extending  from  the  umbilicus  toward 
the  pubes  is  made.  l)o  not  wound  the  blatlder,  which  may  bo 
puslied  upward  and  forward.  This,  howc^'cr,  is  not  particularly 
serious  unless  the  wound  should  be  overlooked.  Waste  no  time.  As 
soon  as  the  peritoneum  is  opened,  catch  its  edges  with  artery  forcejis 
and  enlarge  the  orifice  upward  and  downward.  Do  not  try  to  sponge 
out  the  cavity.  Without  regarding  the  clots,  which  may  mask  the 
viscera,  plunge  a  hand  into  the  pelvic  cavity  and  locate  the  uterus, 
which  is  easily  recognized.  To  one  side,  a  thicks  dttw^-^  wi  ^laSA.*" 
mass  will  be  felt.  Slip  your  fingers  undcT  \t,\«eaVv\\«.7L«wct.^ssK»■^^' 
enucleate  It.    This  will  empty  lUc  rttto-ulcimt  v^w-Ocv— *«■  '^"^ 
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sac  of  Douglas.  Ffel  with  finger  and  tbuinb  for  the  pedicle  and,  if 
possible,  pull  th«  enlire  mass  up  into  Ihe  wound  and  damp.  If  the 
moss  is  not  adherent,  a  sjukIc  clamp  enclosiof  the  broad  ligament 
from  the  outer  side  and  iwsMng  under  to  iaclude  the  tube  will  suffice 
<Fig.  S19).  If  there  is  too  much  adhesion,  damp  on  either  side 
of  the  pedicle.  When  the  clamps  are  pLiced,  the  chief  end  of  the 
operation  has  been  attained.  Do  not  waste  time  trying  to  catch  the 
bleeding  points,  but  ligate  en  masse. 


PtC.  JIB. — Pompa  applbd  to  Uu  tutio-»vuiui  pedicle.     Trciiddceliufv  pmllliHi.     (FmbJ 

Ligatc  Ihe  pedicle.  Wtlh  a  blunt,  curved  needle  armed  with  No.  3 
catgut,  tians&x  the  pedicle  close  to  the  corau  of  the  uterus,  between  it 
and  the  forceps  (Fig.  510).  Ligntc  and  then  carrj*  the  ligature 
around  the  lower  segment  of  the  pedicle  and  tic  again,  directing  the 
assistant  to  pull  up  on  the  clamp,  and  finally  carry  the  ligature 
nrotind  tlie  entire  mass  and  tic  a  third  time.  Preserve  the  ends  of 
the  ligature.  Resect  tlie  tumor  and  lift  up  the  slump  by  means 
of  the  tArcads  to  see  if  there  \s&TvvVi\cc^t;(.Fi<g.sii).  This  ligature 
stands  ftetween  the  patient  and  AMitt\.  W  ^-t^i  tN^TO^^MN^^sMaoi 
vsed,  it  wiU  be  necessary  lo  Ugale  "  ai»  e)Kii*w-" 
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Now  tlean  out  tiu  dots,  mop  out  the  blood,  and  lower  the  pelvis  to| 
dnin  the  upper  part  of  the  abdommBl  cavity.     The  quantity  of 
blood  is  often  enormous.     U  the  pftUent  is  very  weak,  do  not  prolong 
the  task  of  cleansing  it  all  out ;  yet  in  the  long  run,  it  is  better  to  take 
the  time  to  cleanse  out  the  fossa  and  wipe  the  intestine  and  omentum 
for  then  the  abdomen  may  be  closed  witbout'drainage. 


Pn.  us.— Km  Unlun  kpplbd.    lVftt.t 

thainag,/.    If  there  is  ooxing,  apply  a  gauze  drain  at  the  site  o(  the 
tumor,  and  insert  three  or  fourdrainage-tubcj  into  different  parts  of 
the  cavity  to  carry  out  the  blood  left  behind.     Do  not  forget  tojfj^B 
the  dnins,  lest  they  be  lost  in  the  abdomen. 

Sidim  the  wound  partially,  urdess  able  to  dispense  with  drainage, 
in  which  case  suture  completely.  Apply  a  dry  dre^»illg  of  gauze  andfl 
absorbent  cotton.  Injctt  sail  solution.  After  twelve  hours,  cliange 
the  dressing,  which  will  prot>al>ly  be  ^atucnled;  Iherrafter  change 
daily.  About  the  seventh  day  the  tubes  may  be  shortened,  and 
aliout  ihc  fifteenth  day,  or  otten  sooner,  aliogcthfti  titown^A. 

InietUitial  tubal  pregiMHey  (Fig.  %2i)  xaxi  occaswywsWi  "^n*-  '^**' 
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Indianapolis  (Wotem  Clinical  Rccordtr,  ifarch,  1903)  illustistes 
the  subject.  On  opening  the  abdomen  a  large  reddish  bag  presented, 
which  seemed  to  develop  from  the  ri^ht  vail  of  the  uterus,  iDvo3vliig 


Pio.  iti.—U§Mtu  >ad  dtvWea  U  tbc  Mb»«viiuB  padicte.    (Vmrn,} 


\ 


the  right  tube.     la  otdci  lo  nun\imz«  the  hcmorThage  as  well  as  to 

secure  (he  tumor,  the  uppcT  v^^^^'^'^  **  \Vt  V^«k&. '^.^TOt^t  was 

ctampcd  snd  anothei  clamp  pWc4  Vo  v\vc\«iv  -A  v\«.VMaw  ^m^.^^ 
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obliquely  across  the  fundus  and  including  the  uterine  artery.  The 
sac  wras  now  inwd!  at  its  summit  and  the  fetus,  memhranes,  ami 
placenta  turned  out.  No  ligatures  were  required.  The  sac  was 
jiarlially  sutured,  a  drainage-tube  fastened  in  its  cavity  and  brought 
out  through  the  lower  angle  of  the  abdominal  wound.  The  drainage* 
lube  was  removed  on  the  fifth  day,  and  recovery  was  complete. 

In  certain  of  these  cases  the  hemorrhage  may  be  very  diflicult  to 
control.  A  "  \' "  shaped  section  from  the  uterus  in  the  region  of  the 
cornua  with  firm  suturing  may  succeed. 

Finally  in  more  obdurate  cases  a  hysterectomy  may  be  necessary. 


k^. 


CHAPTER  XVin 

CESAREAN  SECTION 

Coarean  section,  designed  primarily  as  an  operation  to  save  the 
babe  after  the  mother's  death,  is  to^ay  of  far  broader  applicatioo. 
Without  considering  its  exact  indications,  which  for  that  matter  the 
whole  profession  is  not  yet  agreed  upon,  it  may  be  stated  broadly 
that  it  is  the  method  of  choice  when  the  child  cannot  otherwise  be 
delivered  alive.  Unfortunately  at  the  present  lime  it  is  usually  wh«l 
it  should  not  be,  viz.,  an  emergency  operation. 

The  Technlc  of  OperadoD.  First  Stage:  Laparalcmy. — Incise 
the  abdominal  wall.  The  incision  extemts  In  the  middle  line  to 
within  3  inches  of  the  pubcs  and  should  be  at  least  4  inches  in  length. 
If  the  uterus  is  to  be  brought  out  of  the  abdominal  wouml  It  will  re- 
quire to  be  longer.  The  peritoneum  is  to  be  exposed  and  opene<l  up 
in  the  usual  manner.  The  abdominal  vnMs  are  often  (juite  thin. 
As  soon  as  the  peritoneum  is  opened  the  uterus  pushes  into  view. 
Coriecl  any  lati-rul  deviation.  Hurriedly  wall  off  the  uterus  with 
sterile  compresses,  or  deliver  the  uterus,  protect  with  sterile  com- 
presses and  suture  the  upper  angle  of  the  peritoneal  wound. 

Second  Sfagt:  Ituision  of  the  Uterus. — Keep  exactly  in  tlie  middle 
line.  Make  a  small  incbion  in  the  uterus  at  the  level  of  the  lower 
end  of  the  abdominal  wound  that  you  may  not  later  encroach  upon 
the  lower  segment  of  the  uterus. 

llie  ])eriloneum  and  supcrfirial  muscular  layers  are  divide<l  with 
the  bistoury,  the  deeper  muscular  fibers  separated  wiih  Uie  fingers. 
Make  a  small  opening  in  the  mucous  membrane.  Through  this 
wound  slip  a  finger  into  ihc  uterus  and  on  it  as  a  guide  divide  the 
uterine  wall  with  scissors  toward  the  summit;  tlie  incision  should  be 
6  or  J  inches  long.  If  the  placenta.  U  attached  over  the  median  line, 
cut  (/irough  it  also.  U  maVci  T\ft  A\5M«w:t'A  *«  "«wV  ta  done 
ip/d/y. 


OPERATIVE  TECIINIC  699 

Third  Slage:  Deliver  the  CAi'W.— Slip  the  hand  into  ihc  ulmis. 
Grasp  Uic  feet,  liciiverhig  the  breech  first.  Clamp  the  cord  in  two 
places  ind  cut  between, 

Fourth  Slage:  Remore  ihe  Membrants. — A*  soon  as  the  child  b 
delivered  the  uterus  contracts  and  often  the  placenta  13  detached  at 
once,     n  not  it  must  be  peeled  off  with  the  fingcre. 

Fifth  Sla^e:  Suture  the  Vtata. — Repair  the  titerine  wall  with  7  or  8 
interrupted  catgut  sutures  deeply  placed  but  not  reaching  the  mu- 
cosa; or  suture  the  mucosa  first.  Complete  the  repair  by  a  few 
superficial  sutures.  Suture  is  the  best  means  of  hemosiasis,  but 
the  bleeding  is  usually  inconiUderable,  especially  if  ihe  uterus  is 
brought  outside  and  bent  toward  the  pubes. 

Sixth  Stage:  Suture  Ike  Abdominal  Waft. — Repair  ihe  peritoneum 
with  conlinuouB  suture;  the  fascias  with  chromic  gut  or  plain 
catgut;  the  skin  with  silkworm-gut. 

These  are  the  principles  involved,  bared  of  details  whuh,  of  course, 
vary  with  the  operator  and  with  the  environment.  Examples  arc  not 
wanting  in  current  literature.  A  few  will  ser\'e  (0  bring  out  practical 
points. 

Lanphear,  of  St.  Louis  (American  Jour.  Surgeiy,  Dec.,  1906), 
formulates  a  technic  for  country  practice.  The  operator  should  have 
a  physician  for  aisiltant,  or  a  trained  nurse.  The  anesthetic  should 
be  given  by  a  physician. 

InstrumetUs. — Vaginal  retractor  (for  cleaning  the  vagina),  knife, 
scissors,  4  hcmostats,  needles,  chromic  calgut  No.  2,  ulliworm-gut, 
safety-pins. 

7'A«  amtaitiffj  for  the  solutions  must  be  boiled  and  unged  with 
burning  alcohol — one  for  bichloride,  i  to  aooo;  one  for  akohol,  and  one 
for  sterile  water,  a  small  dish  or  two  for  the  instruments. 

Dratings  attd  Spcnget. — Boil  15  yards  of  gauze  and  i3  lowdsfree 
from  fringes. 

Preparation  of  PatietU. — Pubes  an<)  vulva  shaved.  Abdomen 
■crubbe<l.  When  the  anesthesia  is  complete  scrub  the  vagina  with 
gau«  and  soap  and  water,  followed  by  alcoht^. 

Ptepafatien  of  the  Hands. — They  are  to  be  scrubbed  (o^fr^txw.wA'a. 
before  disinfccling  the  patient  and  tor  (\vc  m\mAt»  aiiv« ,  VS^o"*^ 
by  immersion  in  a/cohol  and  then  in  Vhc  V\c\\\ond*  vJMSi»^-     ^-^?*^ 
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Sponge  Uie  abdamcn  before  covering  the  field  with  four  sterile  toir^ 
fastened  with  sterile  safety-pins. 

Abdominal  /wiVww.— Deliver  the  ulcru»  and  surround  with  fguf 
towels  wrung  out  of  very  hot  water.  Protect  the  edges  of  ihc  wouod 
with  sterile  toweLi  jtacked  in  around  the  ulerus. 

Incise  the  uttrus;  deliver  the  child;  damp  and  cut  the  cord.  The 
aneslhetiat  may  now  look  after  ihechild  if  there  is  no  one  else  to  dow. 
Be  careful  in  handling  the  child  that  your  hands  do  not  come  in  con- 
tact with  anything  not  sterile.  Deliver  Ihe  placenta,  mof>  out  the 
uterus;  suture.  Lanphcar  advises  a  final  row  of  Lcmbert  sutures  for 
the  peritoneal  a>veri»g  of  the  ulerus.  Repair  the  abdominal  wall; 
dress  as  usual;  pack  the  vagina  lightly  and  treat  Huhsequently  a 
after  any  other  conBncmeiit.  Brown,  of  Manchester,  N.  H,,  recom- 
mends practically  the  same  procedure  (Americai)  Jour.  Surjj^ry, 
Feb.,  190;).  He  observes  that  the  iilerus  should  be  kneaded  fori 
moment  to  stimulate  contraction.  He  use»  in  suturing  the  uterioc 
wall,  a  row  of  twenty-day  cbroroicizcd  gut  sutures,  passing  through 
all  the  layers  a  second  row  of  I,einbert  suturei  of  silk. 

Paul  Martin,  of  Indianapolis,  reports  a  case  (Medical  Record,  Oct 
37,  J906].  Operated  after  twelve  houn  of  labor  complicated  by 
eclampsia  and  a  narrow  pelvis  and  in  which  the  bladder  was  j^rently 
distended  and  which  could  not  be  emptied  by  catheter.  The  bladtki 
extended  hatf>way  to  the  umbilicus.  Thcutcrus  was  emptied  tbrougb 
a  4-inch  incision  and  the  bleeding  controlled  by  the  assistant  who 
grasped  the  cervix.  The  uterine  sutures  employed  by  Martin  were  a 
double  row  of  interrupted  muscular  sutures  of  chromic  gut  and  > 
continunu-s  chromic  gut  for  the  serous  coat.  The  bladder  va 
not  injured  and  afterward  easily  emptied.  Mother  and  child  both 
survived. 

S.  A.  Reynolds  (Galllards  Southern  Medicine,  Feb.,  1905)  report* 

an  operation  which,  as  he  says,  illastiatei  the  principle  that  we  should 

never  be  afraid  to  put  forth  an  eSort  to  relieve  our  patients  when 

abscriutely  dem»mled,  however  haitardous  and  difficult  the  inter- 

veotioQ  and  however  meager  the  means  at  uur  commaod.     Place 

a  log  cabin  with  one  tootn,  lighted  by  a  lamp  without  chimney. 

Patient,  a  colored  g\r\  ol  vVvvtXtvw  vi\\.\i  v^\\k,  fiviTOiOAss,  Us«  than  * 

«ic/ics;  labor  for  twelve Yiour*  w\\.\\ » mwWticvu  wxt»W^^ji^ 
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and  Dr.  Keen,  with  wbom  he  consulted,  realised  the  urgency,  but 
Qcitherhadn'crdonealapaTotom)-.  Their  equipment  consisted  of  two 
pocket  cases  of  instrumcnt-t,  carbolic  acid,  a  few  It^alureii,  an  earthen 
pitcher  and  bowl,  with  teakettle  of  hot  water.  They  stcriliMd  their 
instruments  and  hands  in  carbolic  solution.  Patient  was  laid  across 
the  bed  with  feet  on  the  floor,  The  abdomen  washed.  While  Ur, 
Keen  gave  the  chloroform  KcynolcU  made  an  incision  from  the 
umbilicus  down.  I'hc  sides  of  the  abdomen  were  pressed  against 
the  sides  of  the  uterus  to  prevent  bleeding  into  the  abdominal 
cavity,  and  the  uterus  opened  and  emptied. 

One  suture  was  put  in  the  uterus.  Abduminal  wall  closed  with 
silk.  On  the  fourth  day  the  temperature  was  105.5°,  pulse  150,  resp. 
36,  but  the  symptoms  of  infection  subsided  and  by  the  fourth  week 
the  patient  was  well. 
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CHAPTER  XIX 
RUPTURE  OF  THE  URETHRA* 

By  a  fall  astride  a  hard  «r  sharp- margined  object,  by  accidents  o( 
saddle  or  bicycle,  by  a  Itick  or  blow,  by  a  fracture  of  the  pdvis,  the 
urethra  may  be  ruptured.  The  urethral  canal  is  forced  up  againit 
the  pubic  arch  or  against  the  §harp  edge  of  the  triangular  ligament, 
and  is  lacerated  while  the  more  elastic  interment  of  the  pcriocuia 
escapes. 

Any  part  of  the  urethra  may  suffer,  although  usually  only  one  part 
is  involved  in  a  given  ca.se.  The  prognosis,  and  in  some  d^re«  tfae 
treatment,  depend  upon  the  portion  injured,  though  the  exact  loca- 
tion i»  not  always  easily  determined. 

Again  the  prognosis  and   treatment   depend  upon  whether  the 

■"  Wc  conudu  it  un  nee  cuary  t(i  spcjk  of  Uirmodicol  treatment  which  b  abM- 
luif  I)'  vuluoleu,  and  whtle  the  mcchanSoiJ  lr«attnent  hu  been  la  favor  even  wilfc 
the  turgoon,  it  mutt  be  condemned  if  it  become*  a  goiera)  procedure. 

The  IstrodiKtioD  of  aounila  aad  catheters  Into  a  lacerated  urethra  will  almosl 
invariibly  be  followed  by  infection  at  the  point  of  laccratioa,  ni>lwlth»taiuiing  the 
atcptic  conditioDS  under  whkh  the  cathetcrisalioo  ii  pcrlarmed.  The  Kounl 
praclilioncf  has  been  accused  of  ineffineocy  and  cardeKne«  in  sieriUxiog  hit  la- 
iirunicnis.  W'liQc  thh  la  Inic  to  some  extent,  it  wtll  be»erji  later,  when  speakl^ 
of  the  Bacleriolosx  of  Uic  Urethm,  lliat  a  sniuU  aseptic  iostrumctit  m^y  f^t 
infection  because  the  Iraiimaliam  produced  by  the  pitMoge  of  a  (ound  increa^l 
the  virulence  of  die  urethral  Horn,  which  norraaUy  li  la  a  leml-Mpraphytie 
itatc  of  life. 

On  the  other  hund,  (he  Keoeral  pracliiioQet  with  lets  ability  tn  the  haniUing  o( 

Muadi,  especially  when  the  urethra  ia  inflamed  and  edematous,  will  cauKc  talst 

paaia^ea,  iocreMC  the  liability  of  atrfcture  si  the  point  o(  laoeritioa  and  predb- 

poM  the  dap  atructurts  to  infection  and  ila  conaequeoces.    It  it  our  objcet  to 

urije  euily  »uri;i<:al  tiratmcnt  in  iheM  cue*  and  ratiosal  trcatncnt  of  the  birr 

rnnseijuciKcs.    The  cxprcwioo,  "  traumatic  ntriclure,"  mutt  dlMppear  Iron  (he 

merficaJ  vocabulary  if  the  intetveBlWln  ftj;vi\c  uwaVi«'v(MCM>Uate  and  rational." 

—Surgery,  Cynecolosy.  ObiWtrta.  Ort.,  >■*>'>-   ^rfV  »»&^<dMv(w,-WL'«V*^\ 

Ciioic.  Cliicago. 
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rupture  is  total  or  inoomplete,  for  upon  the  degree  of  laceration 
depend  the  rapidity  of  extravasation  and  later  the  dLmensions  of 
the  stricture. 

These,  then,  are  the  dangers:  extravasation  of  urine,  and  in  its 
wake  »up[niralion,  abscesa  formation,  and  geiiers]  septic  infection; 
on  the  other  hand  and  later,  stricture  formation  and  all  its  attendant 
(liflicullies. 

Rupture  of  the  urethra,  therefore,  is  always  a  serious  injury,  and  tn 
oriW  Ihul  its  dangirrs  mny  be  obvUted,  promptno«i  of  recognition 
and  intervention  is  imperative. 

The  symptoms  of  injury  to  the  UKthra  arc  definite  ihougli  varying 
in  decree  and  are:  retentiuii  of  urine,  hemorrhage  from  the  urethra, 
and  perineal  tumor, 

Thcae  symplonu,  together  with  the  history  of  the  case,  readily 
make  the  diagnosis,  but  only  by  a  careful  study  of  each,  recalling  at 
the  same  time  the  anatomy  of  the  urethra,  may  one  decide  upon  the 
ItKotioH  of  the  injury. 

(a)  RtUntioH  of  urine  accompanies  in  some  degree  all  traumatic 
ruptures,  though  one  should  not  make  a  diagnosis  from  this  symp- 
tom alone  for  retention  may  follow  a  mere  contusion — an  inlerstilial 
rupture,  without  any  solution  of  tlie  continuity  of  tlie  canal  and  with- 
out obslruclion.  It  has  its  origin  in  "shock,"  perhaps,  with  tem- 
porary paralysis  of  the  bladder  musculature.  Id  such  a  ca.se,  there 
is  gradual  development  of  a  perineal  tumor  from  the  contusion,  but, 
on  the  other  hand,  the  bla<Ider  slowly  fills  and  rise*  out  of  the  pelvis. 

In  a  few  hours,  the  urine  begins  to  dribbtc;  a  little  later  micturition 
becomes  voluntary  tliough  |>ainful,  and  gradually  Uie  function  is  re- 
stored to  the  normal.  In  actual  rupture,  the  retention  is  comfieU 
and  amtinuout. 

(b)  Uemonkage  from  Ike  urethra  b  indicative  of  rupture,  but  its 
amount  in  nowiw  points  to  the  degree  of  urethral  destruction.  No 
inference  otay  be  drawn  from  it  as  to  the  severity  of  the  lesion.  In 
fact,  the  slighter  tlie  licmorrhage,  the  worse  the  outlook  if  the  other 
symptoms  are  aggravated,  for  instance,  if  the  mucous  membrane 
alone  is  torn,  the  Itemorrhagc  is  immediate,  perHa|)s  volumiiw:tu&,«xA 
yet  the  lesion  b  of  minor  importance.    Ou  xXvt  o\^"k  Nsa.xv*!.,''*-  '^•^ 
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ihc  pcniieum,  and  only  a  few  drops  may  find  their  way  through  tht 
occluded  canal.  Therefore,  one  must  never  condudc  that  because 
the  hemorrhage  from  the  meatus  Ls  .xJight,  the  injury  is  ^slight. 

(c)  Perineal  Tumor. — There  is  always  swelling  in  some  degree  fd- 
lowing  contusions  of  the  perineum  whether  the  urethra  is  injured  or 
not.  The  perineal  and  scrotal  tissues  arc  ccchymoscd  and  the 
scrotum  especially  is  likely  to  be  engorged  with  exudates.  If  the 
urethra  is  ruptured  the  bladder  empties  itself  Into  the  bruised  perineal 
tissues,  ttiv  ccchymosis  rapidly  becomes  an  tdtma,  gradually  thicken- 
ing and  expanding.  It  is  at  first  an  ovoid  swelling  in  the  middle  ol 
theperineum.but  gradually  spreads  uotiUhe  scrotum,  the  pelvis, and 
finally  the  abdominal  walls  are  intiltratcd,  thiclccned  or  edematous  to 
a  marked  degree.  But  do  not  forget  tliul  the  absence  ol  a  perineal 
tumor  does  not  always  mean  that  the  injur}-  is  slight.  If  the  ruptUR 
ts  atuatcd  behind  the  anterior  layer  of  the  tiiungular  ligament  and  if 
this  la  not  torn,  the  transudates  cannot  reacli  the  perineum,  for  Ibii 
tendinous  band  limits  the  forward  movement  of  the  urine;  and  90, 
taking  the  direction  of  lea»t  resistance,  it  pefcoUtes  through  the  cellu- 
lar  li&sucs  of  the  pelvic  cavity  and  passes  up  along  the  side  of  the 
bladder  to  the  abdominal  wall.  Since,  however,  (he  anterior  layer  ol 
the  triangular  ligament  is  nearly  always  torn  to  some  extent,  pert- 
ncal  swelling  is  nearly  always  present.  Slight  swelling  will  give  no 
feeling  of  security  that  the  injury  is  slight.  It  is  obvioualy  cssentiil 
that  one  must  have  clearly  in  mind  the  anatomy  of  the  urethra, 

THE  ANATOHY  0?  TUE  DKETIISA 

Stretched  across  the  anterior  segnienl  of  Uie  pelvic  outlet,  between 
the  rami  of  llie  pubvs,  is  the  triangular  ligament,  dense  and  fibroos, 
and  arranged  in  two  layers,  se]).iratcd  by  a  ^-inch  space  lo 
contact  with  the  deep  or  pelvic  surface  of  the  triangular  ligament,  is 
the  apex  of  the  prostate  gland.  In  contact  with  theauperiidal  or  peri- 
neal surface  is  the  bulb  of  the  urethra,  the  knobbed  posterior  ex- 
tremity of  the  cor]"!^  spongiosum.  The  urethra  traverses  the  profr- 
tMe,  perforates  and  bridges  the  space  between  the  two  layers  of  the 
triangular  ligament  and  then  \uv«ve\*W\>viSo,t*\«).\fc.« length  of  the 
coqjus  spongiosum,  and  cm«ij«s  ax  &t  ^^f.  v'sis.,  "Ctaa  Majg-pg 
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knobbed  exUemity  of  the  corpus  spongiosum.  The  port  of  the  ure- 
thra anterior  to  the  triangular  ligament  consists,  then,  of  two  por- 
tions, the  penile  and  bulbous;  the  detp  urellira  of  two,  the  prostatic 
and  membranous,  which  later  is  the  part  which  bridges  the  J.^- 
inch  space  between  the  two  layers  of  the  triangukr  h};ament.  The 
clinical  manifestations  of  rupture  depend  upon  wliether  the  bulb- 
ous or  membranous  portion  is  involvL-ci  and  in  a  minor  degree  upon 
whether  the  rupture  is  partial  or  complete.     (See  Ptg.  $46-) 

CONTUSION  or  THE  BULBOUS  POXTION 

Injury  to  the  bulbous  portion  is  by  far  the  more  frequent ;  it  is  the 
form  which  the  piactitioner  will  nearly  always  find.  It  remains  for 
him  to  decide  whether  the  injury  is  a  cohIu»oh  or  rufnure,  for  the 
prognosis  and  treatment  are  quite  different  in  the  two  degrees  of 
injury.  If  the  case  h  one  of  contusion,  it  is  likely  the  hemorrhage 
was  abundant;  the  patient  complains  of  pain  and  inability  to  pass 
water;  there  is  no  perineal  tumor  though  the  tissues  ma>'  be  much 
bruised.  After  a  few  hours  he  begins  to  pass  water  after  painful 
c£fort.  The  urethral  bleeding  may  persist,  but  the  bladder  keeps  well 
emptied. 

Treatment. — The  treatment  is  very  simple.  Keep  the  patient 
quiet,  relieve  the  pain  if  necessary  with  small  doses  of  morphine,  and 
give  some  urinary  antiseptic  such  as  urotropln. 

Do  not  pass  a  catheter.  Why  should  you?  The  bladder  empties 
itaelf;  there  is  no  perineal  infdiration;  and  to  do  so  would  only 
increase  the  rislc  of  infection.  The  normal  micturition  will  return  in 
a  few^days  in  the  cases  of  mild  contusion,  and  perhaps  in  a  week  the 
patient  will  tie  well.  If,  however,  in  such  a  case,  after  a  few  days  mic- 
turition should  become  more  painful  and  finally  impossible,  due  lo 
urethral  swelling  or  spasm,  cathctcrizatioo  b  indicated.  Try  a  Urge, 
soft,  asrplic  catheter  first;  try  to  carry  it  Kcntly  along  the  upper 
wall  of  the  urethra.  You  may  fail  and  be  forced  to  fall  back  on  a 
catheter  of  small  size,  but  in  no  cose  must  violence  he  used  or  the 
attempt*  prolonged.  The  calla'tcr  may  be  left  in  U  tlwt Vwv.^vA-A^'OtfVsv 
was  dilVaull,  but  it  must  be  kept  under  coiv&Va«v  &vi^Nt';^*.w-'t-. ■».'»*>- »-'^ 
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opetation  is  imperative.  If  a  catheter  of  small  size  has  to  be  cci' 
ployed,  it  may  not  Gil  the  urethru  and  there  may  be  some  dribblinne' 
urioe,  which  favors  infection.  In  such  acase  the  catheter  remainiag 
iit  the  bladder  may  keep  it  empty  by  siphonage. 

Contusion,  with  the  formation  of  a  large  hematoma  lu  the  peti- 
neum,  might  simulate  rupture,  but  the  presence  of  a  distended  bltd- 
der  demonatrstes  that  the  perineal  lumor  is  not  infiltrated  urine 
In  such  a  case  again,  an  attempt  should  be  made  to  pa.-is  a  catheter  if 
the  urine  does  not  begin  to  flow  after  three  or  four  hourii.  If  uic- 
cessful,  the  size  of  catheter  may  be  increased  from  day  today. 

It  must  be  buriie  in  mind  in  making  the  first  attempt  that  too  pe^ 
sistent  effort  may  result  in  rupture  of  the  already  contused  urethra, 
or  Insure  infection. 

In  case  of  failure,  you  may  follow  the  recommendation  of  Lejan, 
and  proceed  to  drain  the  bladder  by  suprapubic  puncture  and  it  may 
be,  after  a  day  or  two  when  the  itwelling  lias  subsided,  a  catheter  cm 
be  passed  and  drainage  secured  in  that  manner  as  before,  but  bold 
yourself  ready  to  operate  at  the  first  tign  of  injUtration. 

This  line  of  treatment  can  ordy  be  recommended  to  those  who  arc 
sure  they  can  distinguish  between  hirmntonia  futlowing  contu&ios  and 
infiltration  following  rupture.  In  ca3c  of  doubt,  always  treat  ibe 
cose  as  one  of  rupture. 


RUPTURE  or  TUB  BULfiOtlS  PORTION 

Urethral  hemorrhage,  rapidly  Increasing  perineal  tumor  obviously 
due  to  infiltrating  urine,  and  retention  of  urine  following  injury  poioi 
at  ODce  to  some  destruction  of  the  urethral  wall. 

There  is  no  use  of  wasting  time  attempting  to  pass  a  catheter, 
prepare  at  once  for  an  external  urethrotomy.  Even  if  you  succeed 
in  pas.sing  a  catheter,  it  will  not  prevent  extravasation  in  the  end,  as 
Reginald  Harrison  and  others  have  pointed  out.  Nor  is  there  need 
to  wait  for  additional  symptoms.  The  indications  for  operation  are 
unmistakable.  Debiy  merely  exposes  the  patient  to  all  the  ri:tki  uf 
infection.  The  end  in  view  \&  Vo  iMttvish  a  free  outlet  for  the  urine 
and  if  possible  to  repair  i.\«  lupwiei  caia\. 


I 
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Operation  for  Exienial  nrethrotomy.— Provide  (or  tbcoperation 
soft  rubber  catheter;)  of  various  sizes;  a  grooved  staff  or  steel  isound; 
small,  curved  needles,  silk  Xo,  o,  uiid  three  or  four  sizes  of  calRut. 

General  anesthesia  is  indispensable.  Place  the  patient  in  the 
lithotomy  position  with  the  perineum  exposed  to  a  good  light.  The 
entire  field  must  be  disinfected  with  extreme  care. 

As  soon  as  the  patient  is  anesthetized,  an  effort  may  be  made  to  ' 
pass  «  catheter,  and,  if  successful,  the  operation  will  be  greatly  facili- 
tated.    Otherwise  pass  the  guide  as  deeply  as  po&uble  without  using 


Fig.  5)1.— Incia'an  npoclng  Ihc  btUb  ot  th«  uratbrs.     (OBral.> 

force,  and  let  It  be  held  in  position  by  an  assbtant  who  also  support^ 
the  scrotum. 

Tht  median  tncisioH  extends  from  the  base  of  the  scrotum  to  within 
an  inch  i^  the  anus.  Divide  the  skin  and  fascia,  when  you  may 
reach  an  area  filled  with  ctots  and  lacerated  tissues,  the  site  o(  the 
bulb  and  its  muscular  coverings  (Fig.  5*3).  You  may  not  be  able 
to  recoRnizc  the  bulb  if  the  destruction  has  bce^  t.twiN. . \w»-  ^■v.'w' 
wiping  out  the  clol,*  and  dCbris,  a  cavilv  ia  ctiwswA.  ■vX"'^*.-  S**^-    ^'T'"- 
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into  the  distal  hail  of  the  urethra.     Dciermine  the  nature  of 
unthral  tear,  whether  [laniaJ  or  oiiuplde.     The  subsequent  pro- 
cedure will  depend  laxgcly  upon  the  type  of  injury  present. 

(a)  If  you  find  rupture  of  lite  lower  wall  only,  the  remnant  of  ihr 
upper  wall,  a  mere  band  perhaps,  will  he  a  great  help  in  the  neit 
step,  which  is  to  locate  the  onftce  of  tlie  urethra  on  the  farther  side 
of  the  tear.  The  search  for  this  opening  must  be  patient  and  minute. 
Let  the  point  of  a  probe  or  grooved  director  follow  the  remnant  of  the 


Fie.  t»t-~-Tha  noKoliir  uid  ueclila  Umm  ut  tbd  fe«lb  dlvUid, 
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upper  wall  backward  and  it  may  haply  cngog*:  in  the  ori&ce  and ; 
on  into  the  bladder;  if  it  docs  not,  every  bit  of  the  mangled  (issue 
must  be  examined. 

Another  maneuver  may  be  tried:  if  you  have  a  soft-rubber  catheter 

in  the  urethra,  pull  it  down  into  the  wound  and  endeavor  to  engaftc 

its  point  in  the  hidden  orilice.     Once  the  oiificc  is  found  and  the 

catheter  carried  into  the  bladder,  try  to  suture  the  urethral  wound 

ovtT  (Ac  catheter.     Place \ateii\s»iV,tttes<AtTiBi««.«c».\'j!xVbcgin- 

jung  at  the  upper  wal\  and  suV-unnj.  to-wwi  \>ato\H«^gag»»^ 
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ecparatioD  is  gicatcst.  If  possible,  pass  the  suture  through  the  outer 
coats  only. 

(b)  If  ihc  rupture  is  complete  and  the  two  ends  arc  widely 
sqxtralcd,  ihe  (ItHiculties  are  ax;;ravate(l.  There  is  no  tnu;e  of  the 
upper  wall  left  to  assist  in  the  sUj;hte<it  dej^ee  in  locating  the  orifice 
of  the  proximftl  segment  of  the  urethra. 

"With  the  point  of  the  grooved  director,  every  small  orifice,  every 


Pid.  5II— Son  tMh*lv  pMMd  Enlo  Um  UMMw  bTiw  n(ab  of  (h*  nppn  «*>L    iDuM.) 


depression,  every  fringed  tubercle  must  be  examined  in  the  hope  (hat 
it  represents  the  opeoing." 

If  you  find  something  which  looks  like  mucosa  and  the  lumco  of 
the  canal,  introiluce  the  point  of  your  catheter  and  if  it  Is  in  the  right 
track,  it  will  glide  into  the  bladder. 

"A  good  light,  patience,  pentcverancc,  and  an  acrutftttVtiwAeA.-*^ 
0*  the  anatoniicarrclations  of  the  in'lwicA  YatV*.  Q\\KtvVa^  v>  •a^tsss* 


In   itt^ 
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Pressure  on  the  bladtler  may  sometimes  help  by  forcing  a  drop  or 
two  of  urine  through  and  thus  expo-ting  the  urethral  opening.  Some- 
times bleeding  from  the  ruptured  urteiy  of  lh«  bulb  will  serve  asi 
guide  to  tlie  hi<lden  opening. 

The  incision  may  be  extended  backwArd  with  a  view  to  cxposiiig 
the  catinl,  but  this  L-t  often  unsitisfsctory  and  care  must  be  taken  not 
to  wound  the  aiial  sphincter. 

If,  by  any  of  the.«e  means,  Uie  orifice  i»  finally  located  and  tJie 
catheter  passed  into  the  bladder,  it  remains  to  adjust  and  suture  \3» 
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divided  ends.  The  ideal  way  consists  in  making  an  end-to-eitd 
anaslomosU,  passing  the  sutures  through  the  outer  coats  only. 
Occasionally  you  will  l>c  satb6ed  if,  by  passing  sutures  through  all 
the  coals,  you  can  approximate,  in  some  degree,  the  two  ends,  favor- 
ing by  that  much  (he  ultimate  reetoration  of  Uio  canal  and  minimis- 
ing  the  siricture  formation  (Fig.  535). 

"In  twcnty'nine  reported  cases  of  rupture  of  the  urethra  treated 

by  immed'atc  suture,  aU  are  announced  as  successful.    These  results 

are  astonishing  and  comtaenA  T«^v\xi««v."    VJi'^^'W-'*  Operative 

Surgery.) 
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After  suture  of  the  urethral  tear,  the  perineal  wound  may  be  short- 
ened a  little  by  one  or  two  suture»,  but  ample  space  must  be  left  for 
drainage.  A  wound  unnecessarily  lar^c  is  much  less  dangerous  than 
one  too  snail  (Fig.  526). 

Pack  the  vound  with  iodoform  g&uzc.  The  catlieter  lihould  be 
left  in  the  bladder  for  three  to  Tour  days,  when  it  is  removed  and  a 
steel  sound  passed  thereafter  every  two  or  three  days  until  repair  i» 
complete. 

(c)  What  arc  you  to  do  in  case  patient  search  fails  to  locate  tlie 
bladder  end  of  the  torn  canal  and  you  are  unable,  therefore,  to  pass 
the  catheter  into  the  bladder  and  to  suture?  Two  procedures  are 
recommende<]: 

(i)  Pack  the  wound  with  iodoform  fiauze  and  empty  the  bladder 
as  necessary  by  suprapubic  puncture.  Perhaps  at  a  later  examina- 
tion the  oi>ening  may  be  found,  or,  as  will  nearly  always  happen,  the 
bladder  is  sufficiently  drained  after  a  day  or  two,  throuf^h  the  perineal 
wound. 

(2)  Do  a  suprapubic  cystotomy  and  "  rctrof^ade  catheterization." 
Where  the  general  condition  of  the  patient  and  other  circumstances 
permit,  this  procedure  is  the  better,  since  it  as,sures  drainage 
and  facilitates  primary  repair  by  definitely  locating  the  bladder 
end  of  the  torn  urethra  in  the  perineal  wound.  It  is  necessarily 
a  delicate  operation  and  should  not  be  undertaken  by  the  wholly 
inexperienced. 

To  perform  suprapubic  cystotomy  and  relrograJe  catheltntotum, 
be^n  by  carefully  disinfcctinj;  the  abdomin.d  wall.  Make  on  in- 
cision 3^  inches  long  in  the  middle  line,  beginning  at  the  pubcs 
and  cutting  through  the  skin  and  subcutaneous  tissues  and  the 
fascias.  Kclract  the  Hps  of  the  wound  widely.  You  may  not  be 
able  to  distinguish  the  peritoneal  covering  oJ  the  bladder,  for  it  may 
be  above  the  upper  level  of  the  wound.  In  any  event,  it  must  be 
|)ushcd  up  out  of  the  way.  Next  locate  the  bladder,  which  is  easily 
felt  if  it  is  distended;  but  if  it  is  not,  follow  the  posterior  surface  of 
the  pubes. 

Transfix  the  anterior  wall  by  a  suture  on  each  side  of  llie  proposed 
line  of  Indsioo,  and  lift  the  bliuldet  upward  \oV^^fc^^Ao'Bi\w^■«wo^.*- 
and  open  it  by  a  free  incision.     A  »miiA\«icaw>wSa'a.'cwis«x\«.%"'*^gj 
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a  Urge  incision  r(-n<lefs  the  subsequent  steps  euler  and  is  eu3* 
sutured  al  the  end  of  the  operation. 

With  tlie  bladder  opened,  Uie  next  step  b  to  pass  the  catheto. 
If  possible  locate  tlic  urethral  ori&ce  in  the  bladder  and  jiom  tht 
catheter  by  sigtit,  but  you  will  ttsually  have  to  depend  upon  touch 
for  ihis  procedure. 

Introtluce  the  left  index  and  middle  fingers  into  the  bladder  and 
touch  the  base.  Now  draw  the  fingers  forward  in  the  mi<ldle  liK 
and  the  necJc  of  ihe  Madder  will  be  recognized  by  its  relation  to  the 
prostate,  and  the  urethral  opening  feels  like  a  pimple  on  the  base  of 
the  gbnd.  Tlie  ralheier  is  now  slipped  alon)^  the  finger  resting  on 
the  orifice.  Once  engaged,  it  is  pushed  on  through  the  urethra  until 
its  point  emerges  In  the  perineal  wound.  Couple  it  onto  the  soft 
catheter  in  the  anterior  part  of  the  urethra  and  retract  it  through 
the  abdominal  wound,  and  by  this  means  the  catheter  in  front  ii 
drawn  into  place  and  should  be  left  in  the  bladder  after  the  urelhn 
and  perineal  wounds  are  sutured,  as  before  described. 

We  must  now  provide  for  the  drainage  (rf  the  bladder  through 
the  suprapubic  wound.  Employ  a  medium-sized  catheter  and  let  It 
reach  almost  to  ihe  bottom  nf  the  bladder  and  anchor  it  in  place 
with  a  safety-pin.  Suture  ihc  bladder  wound  tightly  about  the 
tube.  Repair  the  abdominal  wall,  leaving  enough  room  for  light 
gauze  packing  about  the  tube. 

"Many  elaborate  methods  of  suprapubic  drainage  are  described, 
but  this  tube  connected  to  a  long  rubber  tube  by  means  of  a  glass 
coupler  and  terminating  beneath  ihe  bed  in  a  bottle  filled  one-quarter 
full  of  bichloride  solation,  will  meet  all  the  requirements  of  the  case." 
(Taylor,  G.  U.  and  Venereal  Diwase.) 

The  tube  may  be  replaced  by  a  smaller  one  after  two  or  three  rlaj 
As  soon  as  possible,  the  wound  is  allowe<l  In  till  up  bygranululiij 
and  the  drain  is  entirety  removed. 

KUPTURB  OF  THK  UEMBXAKOIIS  tlKETIUlA 

This  accident  is  rare  except  in  connection  with  fractures  of 

/«/»•«.     ['ndcr  any  ciicunMlantc*,  \V.  » tN«A  more  dangerous  than 

rupture  in  front  of  the  lTWLT\%u\ai  Vne^menx,  W  tiew:  »x\iw»sa.v(d. 
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urine  may  easily  spread  up  into  the  pelvic  cavity  and  induce  cellulitbt 
and  general  infection.  Examination  per  rcclum  will  often  reveal  the 
e<lcma,  no  sign*  of  which  appear  in  the  perineum. 

Nothing  but  free  incision  and  drainage  through  the  perineum  is 
of  any  use. 

I-lnally  the  pcnduJous  portion  of  the  urethra  may  be  ruptured, 
sometime*  in  ccnlua,  and  the  hemorrhage  may  be  quite  alarming  lo 
the  patient;  there  may  also  be  retention  of  urine.  Usually  ratheteri- 
luiliiin  will  be  sufficient. 


CHAPTKR  XX 

ACUTE  RETENTION,  CATHETERIZATION,  SUPRAPUBIC 
PUNCTURE,  CYSTOTOMY,  URINARY  INFaTRATlON 

Every  acute  retention  of  urine  demands  immtxiiate  relief.  It 
must  be  relieved  not  only  on  account  of  pain  and  diM-omfort,  bat 
more  especially  to  avoid  damage  to  the  bladder  or  urethra  and  \ht 
evU  effects  of  sepiiLs.  Thix  rule  applies  equally  to  the  cases  due  1o 
temporary  insufficiency  of  the  bladder  musculature  and  to  those  dw 
to  urethral  obstructions. 

Urethral  oi»tructlon  may  assume  various  forms.  In  general  piac- 
tice,  it  will  usually  originate  in  one  of  three  wa\-s:  spasm  of  the  utt- 
thra,  enlargement  of  the  prostate  gland,  or  stricture.  V'cr>-  masj 
more  ttmcs  than  we  suspect  In  those  cases  regarded  as  simple  reten- 
tion from  $pasm,  the  real  and  predisposing  cause  U  organic.  In  every 
case  before  instituting  measures  for  idief,  it  b  wise  to  make  minute 
Enquiry  into  the  patient's  bistory  with  respect  to  this  function.  At 
least  one  should  be  »uRpicious  of  the  presence  of  stricture  and  on  hb 
guard. 

It  is  true  that,  in  a  particular  case,  certain  drcumstancea  tend  to 
make  one  or  the  other  of  the  causes  of  retention  the  more  probable. 
Tliuj,  if  the  patient  ih  in  a  febrile  attack  or  has  suffered  some  slight 
trauma  of  the  urethra  or  has  undergone  an  operation  on  a  region  ad- 
j'>ining  the  urinary  tract,  one  thinks  ofrctcnlion  from  uretbrnl  spasm. 
If  the  patient  k  known  to  have  a  sexual  hinlury,  has  bi-en  a  votary  at 
Ihe  shrine  of  Bacchus  and  Venus,  tho  logical  inference  U  organic  stdc* 
turc.  If  the  alllicted  one  is  elderly,  one  thinks  of  enlarged  prosUtr, 
though  mere  age  docs  not  rule  out  other  causes  of  obstruction.  One 
may  be  past  the  hey-day  of  life  and  yet  stricturcd,  paying  late  the 
price  of  pleasures  lon^  since  fled. 

But  alter  al],  wheUict  At  pxiiiXwv^«Aw;itTk.vae  is  temporary  or  pcr^ 
manent,  the  actual  excUing  c&xis*  »  vaxwa?;  («nvv-sxW».  -Wen.  «  a 
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practical  point  constantly  to  be  borne  in  mind,  for  it  b  congestion 
whirii  makes  urethral  infitrumcnUlion  potent  to  produce  trouble,  and 
which  makes  strict  asep»»  an  absolute  nccesiity. 


CATHETER  IZATION 

The  first  measure  of  relief  to  be  tried  in  actual  retention,  if  opium 
and  a  prolonged  warm  bath  are  not  practical,  is  cathcicrizalion.  To 
meet  tlie  possible  indications  every  practitioner  should  be  armed. 
A  certain  equipmeHt  is  indispensable. 

A  cylindrical  metal  ca«e  capped  at  one  end  \i  xa<yii  convenient  in 
which  to  keep  and  carry  these  instruments.     The  most  essential  are 


Pic.  Jl>. — Conkal. 


Pin.  jj». — Olirarr, 
Pic  tio.— Cyltodtie&l. 


f  (o.  no.— Blboved  ttnlU*  c«lli«t*r. 


fta.  ui^-Mt«>fr<)eubU»ll>o««dd«dbl*e*ltuWr. 

soft-rubber  catheters  of  various  sizes,  flexible  bougies  with  olivary 
and  conical  tips,  gum  catheters  with  single  and  double  elbows  or 
armed  with  stykts,  filiform  baugic>  (Figs.  527,  $t&,  SJ9,  530,  531). 

Stcrili/.alion  of  these  instruments  uiay  l>c  a  problem,  except  as  to 
the  rubber  catheters,  which  may  without  injury  be  disinfected  by 
boiling.  The  other  Enstniments  are  be»l  ilcrilixed  by  formaldehyde 
vapor  and  should  be  prepared  before  leaving  the  office  and  carried 
wrapped  in  sterile  ck)th». 

Without  the  special  stcrili/.er,  one  mu&t  boil  these  instrumenU, 
risking  eventual  injury.    They  may  be  f&ii\^  ■wdi^ta.vwA.Vj  x\i«Jw».'fe 
with  an  natiseotlc  ointount  or  bv  immcTuo>(v  Vn  ».  1-10  t»:ft»».«. «« 
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i-iooo  bichloride  solution.  Prevk>us  to  its  introduction,  anoint  \i» 
catheter  with  sterile  vaseline  or  similar  lubricant. 

PotilioH  0/  Palieut. — Tlie  patient  should  lie  ui>on  a  tabic  high 
enough  that  the  operator  docs  not  need  to  sloop.  The  pelvis  sbutiU 
be  elevated  and  the  thigh*  flexed  and  alxlucted.  Begin  by  llw- 
oughly  cleansing  the  field ;  cleanse  the  penis,  the  foreskin  on  both  jjil« 
the  glans  und  ihe  meatus,  wiping  i-stch  part  with  a  separate  com- 
press. If  possible,  irrigate  the  urethra  with  boric  acid  or  normal  u^i 
solution. 

Whatever  condition  may  be  suspected  in  an  unexplored  niethn, 
make  the  first  attempt  at  relief  with  a  large  catheter,  seventeen  as 
eighteen  French,  which,  an  is  well  Itnown,  excites  leas  resistance  lh«n 
one  of  smaller  size.  Standing  at  the  patient's  left  side,  hold  the  peni; 
between  the  finger  and  thumb  of  the  left  hand,  elongating  it,  wb3i 
managing  the  catheter  with  the  right.  Usually  it  is  best  tu  hold  iIk 
instrument  paiullel  with  ihc  groin  as  its  beak  enters  the  meatus. 
gra<iually  bringing  the  handle  to  the  middle  line  of  tJie  abdomen  » 
the  instrument  penetrates.  As  the  catheter  progresses  it  may  be 
lidped  along  by  giving  it  a  slightly  boring  motion.  Proceeding  thiu 
gently  but  steadily,  always  avoiding  force,  the  bladder  may  be 
reached.  If  not,  a  smaller  catheter  is  to  be  trie<l,  and  so  on  until  one 
Is  found  that  will  enter.  If  all  these  efforts  fail  and  it  becomes 
evident  that  a  practically  imptrmeablt  stricture  \i  present ,  resort  must 
be  had  to  filiform  bougies,  which  may  be  bent  into  variouit  shiipes, 
bayonet  shape,  or  corkscrew  form,  and  kept  so  by  a  ihick  coUodioB 
coaling. 

A  filiform  bougie  is  parsed  until  it  engages,  and  then  various  back 
and  forth,  side  to  side,  movemeiiu  are  imparted  with  the  hope  of 
finding  a  passageway  through  the  scar  tissue.  The  point  may  en- 
gage in  hicunic  or  in  fiilw  paiisages,  and  often  it  is  useful  to  leave  the 
bougie  (It  silu.  A  half-dozen  may  be  left  In  the  urethra  to  occupy 
the  false  passages,  until  happtiy  one  finally  passes  bio  the  uretbnl 
canal.  Once  a  bougie  is  mtroduccd  into  the  bladder,  it  should  be 
fastened  and  left  until  ihe  second  day,  when  often  it  may  be  replaced 
by  a  soft  catheter  or  a  latter  Iwutgte.  In  the  meantime,  the  uiine 
Iricklcs  past  the  slriclute  dtop\>v  An^.w.'A/w^  v-iwKl  time,  the 
distention  is  relieved.  I 
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If  the  rctcntiQD  is  known  (ram  Lhc  first  to  be  duo  to  stricture,  (be 
procedure  may  vary  somewhat.  Valeminc  and  Townsend  have 
deiincd  the  tcchnic  of  emergency  dilatation  of  urethral  stricture 
in  such  a  satisfactory  manner  {American  Juurnal  of  Surgery,  May, 
1907}  that  it  is  transposed  for  present  use  practically  in  its  entirely. 

The  h>'pcres[hciia  of  the  lu'cthra,  often  so  great  an  obstacle  In 


Pm.  sJI.— ^.vMaMtai  Ibc  UMlbta.    U""''*'  J«^'»l  «l  Sltirr^ 

catheterization,  Is  greatly  relieved  by  filling  the  uretltra  with  a 
33  per  cent,  solution  of  malaleuca  scmpervirens  in  sterile  oil  and 
holding  it  for  three  to  Ave  minutes.  Local  or  general  anctlhtsh  is 
undesirable. 

No  lubricant  is  used  for  filiforms,  but  the  urethra  is  to  V«i  M\'A 
with  10  per  cent,  suspension  of  iodolorm  «v  fe\v«;»'*'^.'^wv<*-*^'"^**>'*'^'^^' 
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left  band,  ilic  index  finger  an<)  thumb  pressing  the  meatus  apa. 
The  tip  of  tlic  syrin);c  is  insetted  and  the  contents  alowly  injected 
until  it  can  be  felt  that  the  urethra  is  full  (Fig.  53a).  When  Ibeio- 
jeciion  is  <:um]ilele  the  finger  aud  thumb  compress  the  mekitu  la 
prevent  the  escape  of  any  of  the  fluid  to  make  the  fingers  or  penit 
slippery. 
The  filiform  is  to  be  i$Ufrted.    A  straight  bougie,  5  French,  is  i> 


Fm.  iu. — Imrrtiai  ■  nir«m.    MaMr'^a  /mtmI  a/  Sarnrj^ 
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serted  as  far  as  it  will  go  without  force  (Pig.  Si3)-  A  smaller  one 
then  pa.'^'ii:^  alon^idc  the  first  rik)  the  procedure  continued  with 
Gmallcr  straight  bougies  until  a  No.  i  has  been  inserted  as  tax  u 
pOK5il)le.  This  ia  then  lc(t  in  place  and  from  three  to  tix  more  intro- 
duced, each  one  being  loft  lit  the  i>i)int  of  arre,*!. 
H'hen  as  many  filiforms.  as  «'tU  pass  the  meatus  without  slrctching 
/(  are  thus  inserted,  the  oirtf»r6t-\TrtxcAa«&TOwj\«:sw^«A*.\\!i,hilv  fw- 
rd.     Ifiupoit»tisfreebuttatm(AV''«P««>A^'°*''S^*'*^'' 
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and  an  anf^lar  filiform  insicrted  in  its  place.  It  should  be  gi-nlly 
rotated  to  ibe  right  and  left  as  obstructton  is  met  with.  If  it  mukes 
no  progre»3,  it  may  be  left  in  place  and  another  of  the  straight  fili- 
forms withdrawn  to  be  replaced  by  a  bayonet  fdiform.  The  bayonet 
6Iifonn  is  to  be  pressed  forward  and  then  withdrawn  idigbtly  and 
again  advanced  in  a  different  direction,  hoping  to  find  the  lumen.  If 
this  (aiU,  the  corkscrew  filifurm  i.*  to  be  tried,  removing  some  of  the 
straight  filifornis  if  necessary  to  have  more  room. 


V 


A 


TtO.  U4. — Kotlnuaa  lililoTtn  KuiilSL    lAmititaii  JowatI  of  S'^ivr.'i 

When  the  corkscrew's  tip  reaches  the  (ace  of  the  stricture,  it  is  to 
be  rotated,  trying  first  the  right  spiral  and  then  the  left.  If  the  sec- 
ond one  fails,  leave  it  in  place  and  try  cuih  of  the  straight  ones  again, 
pushing  it  gently  forward,  and  if  it  fails  to  enter,  withdrawing  it. 
After  all  the  straight  ones  arc  tested  and  removed,  try  tbe  corkscrew 
that  remains  in  the  urethra  and  then  the  one  tried  first. 

If  all  these  maneuvers  have  failed,  an  attempt  may  be  made  with 


(E 
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Fid.  SU. — VikotiDs-TMRuaul  Allfom  canfar.     lAmwkaii  Jtmintt  «f  Sarftry.) 

the  Kollmann  guide  (Kig.  534).  A  straight  or  curved  guide  b  to  b« 
used,  depending  ti])on  the  location  of  the  stricture.  It  is  passed  up 
to,  and  pressed  firmly  against  the  face  of  the  stricture,  while  a  straight 
filiform  is  introduced  and  lightly  pushed  up  against  the  stricture, 
changing  the  position  of  t)ie  guide  from  time  to  time.  If  tIiia*MxKn.i^ 
with  the  Kollmann  guide  fails,  a  mcul  souTui  asWiijc  w.  -w'^ v***-^-^ 
tlic  sUktura  by  its  own  weight  is  iQUodxiteA.  b-oA  \wii  Tug»wi& 
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Btricture  for  five  rainutea  or  more  and  quickly  withdrawn  and  Uw 
urethra  refilled  with  the  iodoform-gl^cerin  Holution  and  nil  the  mi* 
ncuveni  with  the  t'lliforms  repeated,  often  with  the  result  that  llie 
first  imc/tcd  will  traverse  Uic  stricture  and  enter  the  bladder  smoothly. 
The  urethroscope  is  sometimes  useful  ia  locating  the  orilice,  but 
even  then  the  filifurm  may  be  difficult  to  enter,  manifesting  tbt 
"perversity  of  things  ioanimate;"  although  the  shortest  urethroscope 

tube  be  used,  the  filiform  will  dtng  to  its 
sides  or  will  sway  to  and  fro,  touchini 
cvciy.  point  of  the  exposed  re^on  except 
the  orifice.  Under  the  circumstances, 
the  Valcnlinc-Townsend  filiform  carrier 
(Fig.  S3S)  is  to  be  recommenfled  an<i  its 
use  is  thus  described: 

After  the  urelhroKopic  tube  is  inserted, 
the  urethral  mucosa  dried,  and  the  light 
in  place,  the  carrier,  anned  with  a  fili- 
form, is- inserted.  The  lowermost  ring 
containing  the  filiforro's  lip  is  pressed 
against  the  face  of  the  stricture  at  the 
pcunt  where  its  lumen  is  visible.  Once 
fixed  by  slight  pressure,  the  filiform  it 
very  slowly  projected  Into  the  exposed 
lumen.  If  it  fails  to  traverse  the  stric- 
ture, an  angular  and  then  a  corkscrew 
filiform  are  tried  as  before  described. 

Wkeneter  a  fiJif«rm  rtoches  the  bladJtr, 
the  fact  is  announced  by  the  ease  with 
which  the  instrument  can  be  moved  to 
and  fro,  and  by  the  increased  desire  to  urinate  when  the  filiform 
touches  the  bladder  walls.  A  few  drops  of  urine  trickle  by  the  filiform. 
Tkefiii/orm  fiiuU  be  fasicntd  in  place:  No  effort  must  be  made  at 
this  time  to  pass  a  larger  instrument.  Valentine  and  Townsend 
recommend  the  following  method  of  holding  the  filiform  in  place: 

Two  pieces  of  sterile  cord  6  inches  Ion;;  are  used,  one  lied  alK>iil 
/Ac  bougie  in  front  o(  ihemcaV\isv)\\viV\\\R\.Tife\wwT«B5iO(w!8  to 
domum  oi  the  penis,  and  lUe  oOw«  \i<i4  »  v'ftW-  v^VwA  <L«t«v«Ai 


PiO.  Jj6.— Colli  ktiaclwd  lo 
iniUuTncnt  in  unthn.  {Amalan 
Joia^tl  vl  Swrtrrj,) 


K>lll 

the    I 


CATBETEMIATION 


791 


to  the  insertion  of  the  frenum  (Fig,  536).  "Take  the  cords  project- 
ing from  oDC  side  of  the  glans  and  pass  thcra  ttirough  one  of  the  four 
hole»  of  a  common  peail  shirt  button,  draw  the  button  upon  the  two 
joined  cords  until  it  rests  exactly  at  the  post,  coronary  sulcus.  Tie 
a  knot  in  each  cord  at  that  point  to  fasten  the  button  in  place"  (I-'ig 
Siy).    Proceed  in  the  same  manner  on  the  oppo^te  »ide. 


Pic.  sjJ.~Altacbing  bulton  tacoid.     (Amtrii^a  Joittiula/ Surtax.} 


A  cord  passing  over  the  penis  connects  the  two  buttons;  another 
passing;  under  the  jienis  is  Uireaded  onto  the  two  buttons  and  tied, 
care  being  taken  not  to  disturb  the  position  of  the  two  buttons  (Fig. 
538).  Finally  a  cord  t;  inches  long  is  fastened  Into  the  remain- 
ing hole  of  each  button,  and  carried  backward  to  be  attached  to  the 
pubic  hairs  after  Guyon's  method  [Pig.  539). 


Pra.  ijl.— Oakint  e6t4ttUaihtd  to  Luii'ju. : 


llijk-     \.Amtrim  Jamul  tf  Swttry-i 


"Tbe  penis  is  then  to  be  dreucd,  covering  it  with  an  aseptic  gar- 
ment 

"Three  layers  of  slerile  gauze  10  inches  square  arc  folded  to  t<n«^ 
auiangle.    This  i»  p**.ted  under  the  pcntt'w\\.V»V\»ft\a.'e»\»'«'«*>-^2w, 

scroiaJ  aagh.    Tic  apex  is  lied  to  tiie  iniliuraMA  W.  Vt*  v^'^^'^''^**^ 
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from  the  meatus.  The  two  angles  at  the  base  are  carried  in  front  ol 
the  penis,  one  above  the  other,  and  their  points  are  atuuhctl  lo  the 
pubic  hairs  by  the  extreniiltcs  of  the  corcU  left  after  tying  in  tlM 
instrument"  {Fig.  540). 

A  pad  of  cotton  should  cover  thcgcnital^,  aod  the  whole  be  cov««J 
by  a  towel,  to  be  changed  as  often  as  wiled. 

"  While  it  IS  better  that  the  patient  with  a  filiform  fixed  In  hii 


ho.  no. — Co(4i   ■lUchcd   to  poble 


hiln. 
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bladder  remains  in  bed,  there  arc  circumstances  in  which  it  is  impera- 
tive that  he  be  allowed  to  go  about  and  attend  to  his  occupatioD. 
Protcctc<I  against  the  dangers  of  retention  as  above,  this  is  perntissi 
bic  unless  he  be  engaged  at  hard  labor." 
/«  Uie  cose  of  retention  dne  to  etUwged  prostate,  the  mode  of  proced- 
ure «  quite  different  U  tVie  vnn»"V  taatt.M.v**«Mt»^«*tt  caUieirr 
lails.  


SITFKAPinilC   VtlKCttlBt  J)} 

The  proBtftlic  catheter  with  long  cunx  may  be  tried,  passbg  it  m 
deeply  as  possible  before  rfcpri-ssing  ihe  hamlle  between  the  thigfaft, 
pulling  the  penis  upward,  elongating  it  to  facilitate  the  movement  of 
the  sound.  Once  the  point  i*  In  the  perineal  region,  ihc  Iiandle  is  lo 
be  depressed  rapidly,  at  tbc  same  time  pusliing  the  sound  on,  hoping 
in  thiit  manner  to  carry  It  over  the  prostatic  projection.  No  force 
must  be  employed.  Often  tlie  Mercier  el!>o«ed  or  i!oul>lc-elhowcd 
catheter  will  surmount  the  dillkulty  (see  Figs.  453  and  454), 

Sometimes  a  targe  gum  elastic  catheter  armed  with  a  stylet  may  be 
useful.  The  catheter  is  introduced  to  the  obstruction,  the  stylet 
slightly  withdrawn,  which  serves  to  tilt  the  end  of  the  ciithctcr  and 
permits  it  to  be  pusJied  on  into  Ihe  bladder. 

In  these  cases  of  chronic  CQlargcment  of  the  prostrate,  frequent 
c8lhcteri/.atiun  may  be  required.  As  Stewart  (Surger>',  page  653) 
says,  if  it  becomes  difTicuIt,  if  there  is  marked  irritability  of  the 
bladder,  if  the  residual  urine  steadily  increases  in  quantity,  or  if 
there  is  stone  or  persistent  cystitis,  catheteritation  must  be  aban- 
doned and  operation  advised. 

PUNCl'URE  OF  THE  BLADDER 

When  catheterization  has  failed  and  relief  is  imperative,  supra- 
pubic puHciute  is  the  next  resort.     It  is  in  nowise  dangerous  if  aseptic, 
cxcqit  pwwibly  in  those  long  strictured  or  long  troubled  with  enlarged ' 
jtroslatc,  when  the  peritoneal  covering  of  the  bladder  may  approach 
the  pubes. 

Begin  with  a  careful  disinfection.  Shave  and  scrub  the  abdomen 
and  pubcs.  Select  for  puncture  the  point  immediately  ftl>ovc  the 
pubes  in  the  middle  line  exactly.  Tlie  instrument,  which  may  be  an 
aspirator  or  simply  a  trocar,  is  to  be  entered  ut  the  point  indicated, 
without  fear  of  going  too  deep,  Und  pushed  backv^ard  and  slightly 
downward  until  resistance  ceases.  Withdraw  the  stytct  and  the 
urine  follows  in  a  steady  stream.  A  rubber  tube  may  l>e  attached 
lo  the  trocar.  The  bladder  should  not  bo  emptied  rapidly,  but 
Hlowly,  interrupting  the  flow  from  time  to  time.  When  tK«.VJa*i&«». 
is  emptied,  the  trocar  is  lo  be  withdrawn  lAxiv  *  ^v\6.  tojw«hvwsN 
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and  the  opening  covered  with  a  sterile  compress,  or,  if  quite  snull, 
with  collodion. 

Aseptic  puncture  may  be  practiitcd  once  or  twice  a  day  for  a  nutn* 
bcr  of  days  without  serious  consequences,  and  at  the  end  of  this  time 
the  congestion  of  ihe  urcllira  may  be  relieved  and  the  urinary  func- 
ti9n  restored.  If,  bovrever,  at  this  time  the  urethral  obstruction 
cannot  be  overcome,  then  one  must  proceed  to  eslabltah  permanent 
drainage 

Permanent  drainage  is  indicated  (rum  Uie  first  if  di&lance  precludes 
two  or  three  daily  visiu,  for  tlicre  is  no  use  to  relio^'e  the  patient  by 
puncture  and  then  leave  him  to  the  danger  and  pain  of  a  new  re- 
tention, certain  to  occur. 

Again,  if  the  urethra  has  boon  lacerated  by  rough  attempts  at 
catheterization,  and  if  to  the  symptoms  of  retention  are  added  those 
of  scpais  and  the  signs  ot  beginning  inliltration,  it  is  imperative  to 
establish  permanent  drainage  of  the  bladder. 

Under  these  circumstances  the  puncture  may  be  performed  with  a 
huge  trocar,  and  after  the  bladder  i^  emptied  a  catheter  can  be  passed 
through  the  (.inuuta  into  the  bladder  a»  far  as  possible  and  the  can- 
nula gently  withdrawn. 

The  catheter  must  be  fixed  in  potdtion,  and  this  can  readily  be  done 
by  threads  atuched  to  the  skin  with  coUodion.  To  the  catheter  a 
long  rubber  tube  should  be  attached,  ending  below  in  a  vessel  con- 
taining an  antiseptic  solution.  By  this  means  a  siphonage  is  estab- 
lished and  the  bladder  k^t  constantly  emptied  and  prevesical  in- 
filtration avoided. 


CYSTOTOMY 


Permanent  drainage  through  the  suprapubic  puncture  is  often 
alone  available,  though  by  no  means  ideal.  Whenever  possible,  the 
bladder  is  to  be  opened  formally  dnd  tlie  drainajte  established  by 
that  means,  nor  is  the  operation  beyond  the  skill  of  the  general 
practitioner. 

No  special  equipment  is  necessary:  scalpel,  scissors,  artery  forceps, 

disaecliDg  forceps,  smaU  curved  needles.    Local  anesthesia  may  be 

employed  in  case  of  nccesaly,  V\iouftV,o\.«i>KWi.i(j=ftw»l  anesthesia 

J*  desirable.     The  region  is  to\«  cwtlviVv  vt«t^«.^ 


«n 


Operation. — Begin  with  an  itKisim  $  inches  long  commencing 
at  the  pubes  and  extending  upward  io  the  middle  line  (Fig,  541)- 
Divide  the  skin  and  fat  down  to  I  be  aponeurosis.  Divide  thcaponeu- 
ro&is  and  expose  the  jwcvcsical  fat  (Figs.  543-543).  Draw  this  fatty 
tissue  uptvnnt,  and  with  it  the  vesical  perilooeum,  exposing  the  Mad- 
der.   The  bliiddcr  appears  darli  and  globular,  marked  by  large  veins. 


Pio.  HI. — Crctotemr.    rrioMry  IdcUdo  «Kp«iiig  Umm  dlw. 


In  fat  ftubJoct«  it  may  seem  deeply  situated  in  spile  of  Its  distention, 
hut  one  n«ed  nor  fear  to  get  into  something  el-ie. 

It  is  helpful  in  controlling  the  bladder  and,  later  on  in  euturin|{. 
ncH  to  ]>au  a  suture  on  either  aide  of  llie  pro|ioiteid  line  of  incU-uvc^ 
The  Mituns  should  pass  through  only  Vhe  a^vtrtitSA  SiaaviKs,  ■a.-5N&.\« 
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ID  the  middle  line,  making  the  puncture  nt  the  levd  of  the  pubes  «rith 
the  cutting  edge  of  the  bistoury  turned  upward,  prolonging  the  in- 
ctalon  from  a  half-inch  to  tin  inch.  If  the  sutures  luivc  not  been 
passed,  catch  up  the  edge,  of  ihe  vesical  wouml  with  forceps  while 
the  urine  flows  out. 


Pki.  M)- — P>rtul  laddoa  ot  tb*  dwp  Ur'  r 

.  Uu  prertalc*!  lu. 
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The  bleeding,  often  considerable  at  first,  is  not  a.  matter  for  con- 
cern and  ceases  spontaneously  as  the  emptied  bladder  contracts. 

When  the  bladder  is  emptied,  douche  it  thoroughly  with  warm 
iiterile  water  and  explore  its  cavity  for  possible  calculi 

Jt  remains  to  sulure  the  edges  of  the  bladder  wound  to  those  of 

the  skin  wound  (Fig,  544^    ^^  ^-^^  Vi»it\is«v  %,\\Vv«ft'i  mentioned  were 

j>assed.  they  may  now  b?  ^''•^^  ^^  ^^^  \V*V«Ai««  «?>».•«>  Awsfctc*^ 
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tact  with  the  abdominal  wall,  passing  ihcm  through  the  entire  thick- 
ness, and  tying  them  on  ibe  out&ide. 

The  mucous  membrane  is  now  brought  in  contact  with  the  skin 
and  sutured  with  catj;ut  (Fi([.  545).     Il  the  condition  of  the  vesical ' 
walls  dots  not  permit  the  careful  coaptation  described,  then  four  or 
five  sutures  may  be  employed,  passing  through  all  the  layers  of  the . 


Pio.  141.— CirMoloniv.    Rrcti  wpMAted.  tctvnicil  bl  •xpoasd. 


bladder  and  ab<toinina]  walls,  bringing  them  into  contact.  In  this 
case  a  catlicter  must  be  introduced  and  siphonage  instituted.  In 
the  first  esse,  where  the  skin  and  mucosa  are  exactly  conpted,  it  is 
not  iMccssary  to  leave  a  catheter  in  the  bladder.  The  skin  wound 
is,  of  course,  sutured  above  and  gauze  should  be  packed  around  vVn. 
catheter.    The  after-history  will  depend  uvwti  tiat  ««yScC\o'^v'^»:»^^» 

hlir  thtt  ililimattt  aim  will  hi>  tr>  roalnr*  1\ift  uteOct.'C^Kv\^«^^'^^'^^-       ^ 
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INHLTRATION  OF  URINE 

netinies  It  happens  that  following  &  retention,  partial  or 
btc,  the  urethra  gives  way  and  the  urine  percolates  throu^  the 
adjoinini;  tissues.  Under  these  circumstances,  th«  urine  is  oeariy 
always  »cplic,  the  patient  debilitated,  and  the  conditions  arc  i  bus  ripe 
or  a  rapid  (aiality. 


Pic.  h*. — Crttotsor-    B3ulil«r  &ied  M  th*  ibdomliul  mil,  luiuna  pAwing  ihroucb  ik* 

netl;  blaildar  apcned. 


i 


Shortly  after  llic  rupture  of  ihc  ua-thial  waU,  the  perineal  _ 
become  edematous,  und  ihc  Krotuni  and  penis  maiicdly  swc 
The  infiltration  soon  involves  the  public  and  hypogastric  region. 

The  symptoms  are  those  o(  sqwis:  rigors,  fever,  pulse  rapid  aad 

weak,   (oiigue  dry,  anx\ous  ttudcft,  ^itAwutd  dc^reaiioa  geoetally, 

the  symptoms  depending  in  device  ^V^  vVt  ftax^iss^  «A.'i«.»aifl«ta,i, 
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Kf,    Saturat  coooccIIds  Iha  vdan  o[  Ui*  bladdst  « 
iUrnir  c<  Ik*  abdaniiiiU  wall. 
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Uie  r(q>idity  of  the  urine's  spread  and  its  sqxicily  Diffuse  pUt|^ 
moD  and  gangrene  may  rapidly  ensue. 

The  rupture  usually  occurs  in  front  of  the  triangular  Uf^mnii— 
the  deep  perineal  fa»cia — and  so  the  urine  moves  forwarx]  tonaid 
the  scrotum  and  pubes,  vbich  is  the  direction  of  least  reetstasa 
(Fig.  S46)- 

The  treatment  has  two  ends  in  view:  to  relieve  the  burdened  ttusts 


i 


tie.  S«k — nupliira  ot  tiM  ufcthi*  in  Iraet  of  the  dap  pcriMal  (•■el4  and  al  pelal  rf 
mItxim  lo  tli«  bulb:  ibavins  Iha  iliiMtian  irbieli  lb<  InAltniliac  niia*  nay  lake  lnt«  pMb 
■n<l  Krohitn.  p«rinmni.  and  (aprapnbk  tttfoa.    {Vf  «f>rr  /fdrMaaa.) 

and  to  open  up  a  passage  to  Uie  point  of  rupture.  To  rc^eve  tlie 
engorged  tissues,  a  series  of  parallel  incisions  are  to  be  made,  extend- 
ing bcyi^nd  the  Hmils  of  apparent  infiltration,  for  the  deeper  ii<is.ues 
arc  always  more  widely  involved  tlian  the  superficial  The  incisions 
should  be  deep  enough  to  reach  the  deep  fascia.  The  bleeding  is  not 
likely  to  be  serious,  but  any  bleeding  points  may  be  caught  up,  and  if 
the  oozing  still  persist*,  At  mcwftvis  \'na.v  be  packed  with  iodoform 
gaiixe. 
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To  expose  Ike  urelkra,  put  the  |»tient  In  the  lithotomy  position 
and  make  an  incision  in  the  middle  line,  bcginniDg  at  tlie  base  of  the 
scrotum  and  terminating  in  front  of  the  rectum  (Fig.  547).  There  is 
no  guide  bul  tJic  middle  line,  for  the  tissues,  thickened  and  infiltrated, 
arc  unrecognizable.  There  is  nothing  to  do  but  continue  to  cut, 
keeping  in  the  middle  tine,  until  rewarded  by  a  spurt  of  urine. 

All  the  incisions  ate  to  be  thoroughly  irrigated  with  hot  normal 
salt  solution,  the  tissues  gently  squeezed  and  the  dead  tissues  re- 
moved. A  compress  saturated  with  peroxide  is  next  applied,  this 
covered  with  absorbent  cotton,  and  the  whole  retained  by  a  T- 
bandage. 


FM.  MI<— tnlUtt>tiono(Dilna:    Parioc*!  larbkn.     (I'mb.) 


Ordinarily  drainage  U  uniiecesitary,  (or  the  oi>en  wounds  give  free 
escape  to  the  fluids.  Often  one  is  surprised  at  the  completeness  of 
the  repair. 

At  first  the  urine  flows  out  through  the  breach  in  the  perineum, 
bul  after  u  little  while  a  catheter  may  be  puoed  and  fastened  io  the 
bladder  and  the  perineal  wound  allowed  to  heat. 

Lejais  prefers  the  tliermo-cautery  to  the  bistoury,  both  because  the 
hemorrhage  is  less  and  because  it  exercises  a  salutary  action  upon  tJie 
tissues  about  to  become  gongreitous,  but  \'eau  lielievcs  the  knife  to 
be  better,  because  it  iloes  not  seal  the  moui.h«  *A  \(v\.«f.>\\Ss^  i.\-i\w.. 

It.  in  the  coume  ot  intervention,  an  rAxwxss  ck>)\Vi  -et.vscv^'s^t. '^'S^ 
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toward  Uic  puSes  U  found,  a  drainage*lube  must  be  passed  as  hf^tf 
possible  and  fastened  in  position  (Fig.  548). 

Sometimes  it  happen*  llmt  the  urethral  rupture  ofcurs  behind  tit 
perinea]  fascia,  and  again  taking  the  direction  of  least  resistance,  lit 
urine  may  pjii»«  up  along  the  side  of  the  hhidder  to  the  deep  taytnol 
the  abdotninat  wall;  or  it  may  pass  downward  and  backward  into  ibt 


h 


Plo.  jtt.— InffltntioB  al  uriu;  plMins  dnia.     <1'mii.) 

i&chio-rectnl  fo&s,-e.  This  condition  is  all  the  more  dangerous  ten 
the  reason  that  the  external  manifestations  are  often  delayed  and  ia 
conseqtience  the  true  condition  is  not  suspected  until  too  late. 

But  whenever  a  zone  of  infiltration  is  found,  wherever  it  may  he, 
incbe  it  and  reach  the  urethra  if  possible.  In  the  inlra-pelvic  b- 
filtrations  it  may  be  necessary  to  open  and  drain  through  the  bladdrt. 


CHAPTER  XXI 
SUTURE  AND  LIGATION  OF  ARTERIES 

In  emergency  surgery  the  sulure  of  a  divided  vcjuiel  i.i  occasionally 
applicable,  but  the  doctor  will  usually  prefer  ligation,  which  will 
Dearly  always  suffice. 

•  To  stUuTt  a  vessel,  the  blood  current  must  be  under  temporary  con- 
trol by  means  of  a  damp  protected  with  rubber,  that  the  tunica  in- 
terna may  not  be  injured. 

The  vessel  wall  is  seijied  witli  a  fine  forcepa.  The  silk  sutures  are 
placed  one-sixleenth  of  an  inch  apart  in  a  longitudinal  wound,  and 
only  the  outer  coats  are  pierced. 

II  an  end-to-end  anastomosis  is  required,  three  sutures  arc  recom- 
mended by  Murphy  and  the  proximal  end  is  invaginnted  in  the  distal, 
the  sutures  being  passed  first  through  the  proximal  and  finally  through 
the  distal  eud  from  within  outward  and  tied. 

The  indications  for  arterial  suture  are  as  follows: 

1.  Wiicrc  lig«lioa  mif  ht  brlni  about  Ktiouj  nuUilifriu}  change. 

a.  In  all  voundt  of  1iit|;c  s-cimU. 

J,  Operative  wouixU  •here  a  part  of  the  vmel  muil  be  ucrUlccd. 

LIG.VnON  OF  AKTFRIES 

It  b  a  rule  almost  without  exception  that  a  divided  artery  must  be 
exposed  and  both  ends  tied. 

OccasioDally,  In  the  case  of  secondary  hemorrhage,  It  will  l>e  Im- 
possible to  secure  the  artery  at  the  site  of  the  hemorrhage  and  liga- 
tion at  some  point  in  the  course  of  the  artery  above  Ihe  IcMon  will 
tlicn  be  imperative.  So  that  though  only  rarely  to  be  used  in  emer- 
gency surgery,  yet  the  tcchnk  of  special  ligations  should  be  kept  in 
mind. 

Gtittrct  rules  (or  all  ligations  may  be  formuhucd: 

I.  Put  the' patient  in  some  position  best  to  expoae>!t»tta.\\sx>i  lisAXva. 
landmarks  
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3.  Outline  the  course  of  the  vessel,  using  aniline  if  necessary. 

3.  Tie  the  vessel,  but  avoid  tying  near  the  origin  of  a  large  brancb 
if  |K>3siblc. 

4.  Let  the  middle  of  the  «kin  {adsioii  correspond  to  the  point  d 
ligation  and  let  its  length  depend  upon  the  depth  of  the  vcssd. 

5.  Let  the  first  Incision  Include  the  skin  and  »u[)<:r{icia1  fascia;  the 
incision  in  each  succeeding  layer  should  be  the  same  length  as  Ibe 
first. 

6.  Each  structure  must  be  identified  as  exposed. 


Pn.  I4P.— 4>i|atMS  of  kd  ut*rr.    A.  «ptniii>  tti*  iliulb;  8,  pmitt  lb«  lisaMir*!  C,  I 
lbs  ligatun.     iilom;:in.) 

7.  The  sheath  of  the  vessel  is  to  be  recognized  by  its  poaition, ; 
saiion,  and  fee!  to  the  examining  finger. 

8.  The  sheath  is  pinched  up  in  Ihe  form  of  a  cone,  the  base  of 
which  is  incised  with  edge  of  the  scalpd  turned  away  from  the  vessel 

9.  Through  Ihis  small  opening  ihc  vessel  is  gently  dctachetl  arw! 
the  aneurism  needle  passed,  beginning  usually  on  the  siUe  In  rela- 
tion with  the  vein  and  keeping  it  in  close  contact  witli  the  artery 
[Fig.  S49)- 

10.  After  Ihe  needle  is  vlQn,-aA»A  fctii  Viv^vitiwu,  be  asaured  that 
BO  otiicr  structures  will  be  mdvLieiVnvVtNx^toMx*, 
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II.  Draw  (he  knot  tightly  enough  to  occlude  the  lumen  of  the 
vessel,  but  not  tightly  enough  to  crush  the  inner  coal. 

II,  The  subsequent  treatment  is  that  of  an  ordinary  wound. 

THE  COMMON  CAROTID  (Fig.  550) 

The  line  of  Hit  artery  corresponds  to  the  anterior  border  of  the  sier- 
no-mastoid. 


Pn>  iSo. — LigiiJMi  d(  Un  tommcia  (af<>ti4  uid  Ux'iti  uiBtlm.    li/enJUitJ 

The  incision  should  be  3  inches  long  in  this  line,  the  middle 
of  the  incision  correspondiHg  to  the  cricoid  cartitiLge.  Divide  the 
■kin,  fascia,  platysma;  catch  the  bleeding  veins,  and  divide  the  deqi 
(aKia  along  the  stcrno'inasloid,  exposing  the  shealh  upon  whith  lies 
llic  dc,  endlens  hypoglossi  and  the  onto-hyoid.  Just  above  theomo- 
hyoidopcen  the  sheath  from  the  inner  side  so  as  to  avoid  the  intenuai 
jugular     I'ass  the  needle  from  outside^  aka  \ft  a.\o\i  ^taa  'wx-oK^Ki*. 
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EXTERNAL  CAROTID 

LitK. — ContinuAtioD  of  the  common  c&rotid. 

IncisioH. — From  ihc  angle  of  the  jaw  to  the  thyroid  cartilage,  di^-il- 
in^  the  skin,  fascia,  and  pUttyuna.    I.igalc  dK-ided  veins. 

Divide  the  deep  fascia,  exposing  the  stcrno-mastaid,  which  13  to  be 
retracted.  Locate  the  posterior  belly  of  the  diganlric,  the  hypogional 
nerve,  and  the  tip  of  the  cornu  of  the  hyoid. 

Expose  the  artery  opposite  the  cornu ;  pass  the  ligature  between  tht 
superior  thyroid  and  llie  lingual  aitcries,  avoiding  the  deceitdeas  hy- 
poglossi  and  the  superior  laryngeal  nerve  behind.  The  opentiot 
presupposes  ])aticnce  and  a  thorough  knowledge  of  the  anatotDy- 
Through  this  same  incision  the  su^wr  thyroid,  the  limgual,  the 
facial,  the  txdpHai,  and  the  atctniiing  pbaryHgeat  arteries  may  be  tied 
at  theii  origin. 

LINGUAL  (Beneath  the  Hyo^ossus) 

PosUion. — Place  the  palJcnt  on  his  back,  turn  the  head  to  the  oppo- 
site side  and  raise  the  chin  (Fig.  551]- 

Inciiion. — Curved,  its  center  just  over  the  greater  cornu  of  llit 
hymd.  extending  from  the  symphysis  of  the  chin  to  the  angle  of  (be 
jaw.  Divide  the  skin,  superficial  fascia,  platysma  and  deep  fascia. 
Ligale  the  numerous  veins  which  may  be  divided.  Locate  the  lowcf 
border  of  the  submaxillary  gland  and  divide  its  fasda,  thus  exposing 
it,  and  lift  it  upward  out  of  ihe  way. 

Develop  the  my!o-hyoid;  also  the  two  bellies  of  the  digastric  and 
draw  them  down  firmly.  In  the  bottom  of  the  wound  Is  the  hyo- 
glossus  muscle.  Identify  the  hypoglossal  nervcwith  the  Ungual  vein, 
which  cross  the  hyoglossus.  Incise  the  hyoglossus  below,  and  paral- 
lel with,  Ihe  hypoglossal  nerve.  Incising  carefully,  the  artery  bulges 
into  (he  wound.  Ligatc  the  artery  on  the  proximal  side  of  tlie  donoli* 
UnguK. 

SUBCLAVIAN  (Third  Portion) 

Position. — Place  the  patient  on  his  back  with  shouldem 
head  turned  to  oppo^^e  &^,  &&^  vc^  •ni  shoulder  depi 
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Incision. — -From  the  posterior  border  of  the  slerno-moiitoid,  over 
the  clavicle,  to  the  anterior  border  of  the  trapezius,  drawing  the  skin 
down  first  to  prevent  wounding  the  external  jugular.  Relax  the 
skin.  The  incision  now  lies  M  inch  above  the  clavicle.  If  more 
room  Is  needed,  partiatly  divide  the  trapezius  and  stcrno-mastoid, 
Divide  the  deep  fascia  and  ligate  veins. 

If  the  tran-sversalis  colli  or  the  suprascapuhir  arteries  present, 
draw  them  to  one  side. 


FM-UI>— LlfttM*  «(  tb*  iiiteUvua  ■n4  lingual  »ntrif,   ^UcuU^».^ 

Now  identify  the  scalenus  amicus  muscle — a  very  important  step, 
OS  it  Is  the  guide  to  the  arlerj'.  Follow  the  external  border  of  the 
muscle  down  to  the  fintt  rib  and  there  the  pulsjiliniu  ol  the  artery 
will  be  felt. 

Ment  i(y  (he  lowest  coni  of  the  brachial  plexii*,  which,  as  well  4*. 
the  pleura  and  the  subclavian  vein,  muat  btt%Mov^ue&vcv\Ai^'^^'^^^^ 
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THE  AXEJ-ARY  (Third  Portion) 


f 


Positiiin. — Patient  supine,  sihouldvrs  raised,  ami  at  a  right  aoglei 
operator  between  arm  and  body  (Fig.  551). 

/nciVicn.— Along  ihe  line  of  junction  oC  the  middle  and  aaterior 
third  of  the  floor  of  the  space. 

Divide  the  skiii  and  fascia  aiid  expose  the  inner  border  of  tbc 
coraco-btachialis,    Draw  the  coraco-braduatis,  the  median  and  mts- 
culocutaneou^  nerves  uutword,  the  ulnar  and   internal    cutanea^ 
nerves  inward.    Avoid  the  basilic  and  axillary  vxins.  |^| 


IPC 

I         the 


Fio.  u*.— Ugttloo  «(  tb«  MiHuT  arttry.     (Ifwillf*.) 


BRACHIAL  an  the  Middle  of  Ann) 
(See  Operation  for  Exposure  of  Median  Nerve.) 

BRACHIAL  (Bend  of  Elbow) 
Position. — ^Limh  extended  and  abducted,  operalor  outside  of  ano 

(Fig-  S$!^)- 

Incision. — Follow  the  internal  border  of  the  bicipital  tendon,  the 
center  of  the  incision  correnpondrng  to  the  bend  of  the  elbow.  Divide 
the  skin  and  superficial  fascia.  Isolate  the  median  basilic  vein  and 
the  internal  cutaneous  nerve,  retiactJng  them  inward.  Next  divide 
the  deep  and  the  bicipital  fascia  and  beneath  Ihtt  latter  lies  the  artery 
with  its  venx  comitcs,  Vlic  TOeA'ia.n  wcxvt  Vo  vVa  \anef  side. 
Do  not  neglect  to  repair  lYie  Vwav^VsA  V«co.. 
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RADIAL  (In  tbc  Upper  Third  of  Fortarm) 

PosUian.—Ha.mX  »upii>»,  surgeon  to  ouUide  cutting  downward 
(on  the  right)  (Fig.  554). 

Incision. — Along  the  inner  border  of  the  supinator  longus  for  3 
inches,  dividing  the  skin  and  tiupcrficiai  fascia.  Divide  the  deep  fas- 
cia and  separate  ihe  supinator  longus  and  pronator  radii  teres.    The 

Tnulineii*  .Iptiuurtrit 
4rk 


Fic    55i. — Licktioool  Ui«  brutila)  at  hMilof  lb*  •Ibow;  tbt  medunbuilie  vriii  inil  tnlnniil 
cuUncMU  Dsrvc  drawn  laward.    {WnllriB.) 


^fituU^r  Itnyita 


Pio.  St4.--Lic>tiaa  ot  A*  ndU  artary.    In  Iha  Rooc  of  Ihe  vcund  li  the  iir«i»tor  radf- 
taiw.    The  MTT*  U«a  *mm  diiUnc*  to  tlia  ndUl  >lda.    (iieaJIia.) 


artery  lies  under  the  border  of  the  supinator  longus  with  the  nerve  to 
the  outer  side. 

RADIAL  (At  Wrist) 

Ptaiiian. — The  portion  u  the  same  as  before. 
/mctjwii.— The  incision  is  along  the  «uviln&t<»  \.tR.AnTi.     NnoA."^ 
radUl  veio  nad  iJic  superficial  is  voV*  arlttry .    "t)w\Cit  V-Ve,  iwa?  V»r'«»- 
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and  s^arate  Uie  tendon-i  of  the  supinator  longus  and  flexor  cvp» 
radialis  and  between  them  lies  the  artery  and  its  vena:  comiles. 

tXNAR  {At  Wrist) 
(See  Exposure  of  Ulitar  Nerve,  page  361.) 

2> 


SVPERFICIAL  FEMORAL  (Al  Apex  of  Scarpa's  Triangle) 

y<7j/Vw».— Thigh  sliftlwlv  Bw«4,  toVa.Vc4  cvtunally,  abduclod; 
surgeon  lo  outer  side  (.V'l^.  sssV  ^^^^^^^^^^^^^ 


^ 
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ItKtsion. — ^Threc  inches  long,  with  center  over  apex  of  triangle- 
Divide  the  skin  and  superficial  fascia.  Avoid  the  long  saphenous 
vein.  Divide  Ihe  deep  fascia  and  draw  the  sartorius  outward;  the 
adductor  lon^H,  inward.  Avoid  the  internal  cutaneous  and  the  long 
saphenous  nerves.  The  vein  lies  to  the  inner  side  and  a  little  behind 
the  artery. 

I-I-:M0R.\L  tin  Hunter's  Canal) 

PwUioH. — The  po&ition  is  the  same  as  before. 

Incision. — Three  inches  in  the  line  <^  the  artery  in  the  middle 

third  of  the  thigh.     Divide  the  skin  and  superficial  fascia.  Avoid 

the  interna]  cutaneous  nerve  and  the  long  saphenous  vein.  Divide 


TiiiitHi  aatlfit 


I 

A 


tfiyilvruh 


Fie.  uA.— l-iE>lian  of  ilw  utvkt  tibkl  •rtetr. 
fibular  lido.     (l/MlUa.) 


Tlw  otrve  Uei  lo  Ih* 


the  dcqi  fascia,  expose  the  sartorius  and  draw  it  inward.    Incise  the ' 
roof  of  the  canal,  but  do  not  wound  the  long  saphetwus  nerve  which 
b  just  beneath.    Draw  it  inward  and  expose  the  sheath  of  the  vessels. 

ANTF;RI0R  tibial  (MWdtc  TWrd) 

Position. — Tliighs  extended,  leg  turned  inward  and  the  foot  ex-| 
tended  to  indicate  the  position  of  the  tibialis  amicus  muscle. 

fnciticn. — Four  or  five  inches  long  ui  the  line  drawn  from  the  head  j 
of  the  fibula  to  the  middle  of  the  front  of  the  ankle-joint  (Fig,  556).^ 
ExjKise  the  fascia.  Divide  it  in  Ihe  same  line.  By  the  sense  of  UiwA. 
locate  the  septum  between  the  tibialis  anVKMs.  sni  f».\f,TC«ix  Viwe**- 
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[follow  ihe  septum  down  to  the  artery.    The  ncrv'C  b  to  the  front 
Knd  outer  side.     Pass  the  ligature  from  without  inward. 

ANTKRIOR  TIBI(\L  (Lower  Third) 

PosUioH. — Same  as  above. 

Incision. — Locate  the  tendon  of  the  tibialU  aiittcus;  aking  its 
tcrnal  border   divide   Ihc  skin  for  3    inches.     Find  the  septum 
between  the  tibialis  and  the  extensor  propriutt  hallucis.     In  t 


I 


fSTi— l.Hl*t>an  ei  th*  p«t«wr  tibitl  iiUry.    Tb«  giutrDcnMBiiiu 

spiace  lies  tlie  artery  with  the  nerve  to  tlie  front  and  outer  side, 
the  ligature  from  without  inward. 


DORSALIS  PEDIS 


P*S8^ 


Pwftww.— Patient  on  back  with  fool  extended  and  resting  on  hteJ. 

Incision. — Two  inches  long  beginning  at  the  middle  of  the  lower 
border  of  the  annular  ligament.  Expose  and  separate  the  tendons  of 
the  extensor  proprius  hallucis  and  extensor  longus  di^itorum;  the 
artery  is  seen  lying  upon  the  tarsal  ligaments.  The  nctvc  lies  to  tl 
fibular  side.     Pass  the  ligature  from  without  inward. 


POSTERIOR  TIBL\L  (Middle  Third) 

J*asUi^n. — Patient  on  back;  leg  and  thigh  flexed;  thigh  rotated 
itward  so  that  leg  lies  on  itii  outer  &ide  (Fig.  55;). 


I 
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Incision. — 'Four  inches  long,  along  the  line  ^  inch  behind  Ihe 
internal  border  of  the  tibia.  Expose  and  divide  the  deep  fascia. 
Expose  and  develop  the  inner  border  of  the  goslrocneinius ;  retract 
and  thus  expose  the  solcus  attached  to  the  inner  border  of  the 
tibia.  Divide  the  solcus  vertically,  and  at  the  bottom  of  the 
wound  is  seen  the  yellow  fibrous  aponeurosb  which  covers  the  vess»el 
and  deeper  layer  of  muscles.  "Divide  the  aponeurosis  about  i)^ 
inches  from  the  Internal  border  of  the  tibia  and  expose  (he  artery. 
Draw  the  nerve  to  the  outer  side  and  pass  the  ligature  from  without 
inward. 


POSTERIOR  TIBIAL  (.M  the  Ankle) 

Position. — ^Turn  the  foot  on  its  outer  surface  (Fig.  558). 

Incision. — Curved,  3  Indies  long,  with  center  midway  between 
malkolusand  the  inner  tuberosity  of  the  us  culcis.     Divide  the  fascia 
and  the  [otemal  annular  ligament  cautiou-sly.     The  artery  b  just  be- 
neath the  ligament.    Separate  the  veins  and  pass  iVw.Vi'^jAjm's.^'^ww^ 
without  Inward.      ^^^^^^^^^^^^^^^^^^^^^^^^^^M 


i 


CHAPTER  XXII 

SOME  PRACTICAL  AMPUTATIONS 

The  priniaiy  aim  of  an  amputation  is  to  conscn'e  the  life  or  bcaltli 
of  the  patient;  the  secondary  aim  ia  to  conserve,  as  much  as  possiblr, 
the  function  of  the  member.  The  first  requires  that  as  mach  at 
necessary  be  removed;  the  second,  that  no  more  than  necessary  be 
removed.  The  good  surgeon  will  alwasrs  adjust  and  harmoniie 
these  two  principles  and  they  will  detemiLne  the  time  and  techitic  ol 
the  particular  operation. 

The  time  element  is  of  especial  concern  in  traumatism  andgaa- 
grene,  for  if  llie  operation  is  done  loo  early,  too  much  may  be  re- 
moved in  one  case  and  too  little  in  the  other.  In  traumatism,  tissue 
that  at  first  si(i;ht  seemed  he^'otid  remedy  may  survive;  in  gangrene, 
tissue  that  seemed  viable  may  be  left,  only  to  necessitate  another 
dangerous  operation;  so  that  following  traumatism  it  is  belter  not  10 
operate  until  the  limit  of  the  dcvntaliccd  tissue  has  been  definitely 
determined;  and  in  the  case  of  gangrene,  until  tlie  line  of  demarcaiioD 
has  definitely  formed. 

Tlie  uxhttk  is  principally  concerned  with  conservation  of  function, 
and  looks  to  the  formation  of  a  good  stump.  "  A  stump  to  he  ser\ice- 
able,  should  be  sound,  unirrilable,  with  good  circulation  and  abun- 
dant leverage"  {Bryant,  Operative  Surgery).  To  produce  a  stump 
with  these  qualities  requires  prevision  of  the  flaps,  particularly  tbdr 
shape,  length,  and  vascularity.  Upon  their  shape  will  depend  the 
position  which  the  cicatrix  will  take;  upon  their  length,  the  com- 
fortable adjustment  of  skin  and  bone;  upon  their  vascularity,  (he 
prompt  repair,  proper  nutrition,  and  subsequent  freedom  from 
disease. 

Tlie  cicatrix  sliould  fall  where  it  will  be  least  subject  topressurc 
and  Sriction  wherever  that  m&v  b«  done  without  the  sacrifice  o(  useful 
tissues.    Jn  determining  t\\c  \>o*\\»qti  dl  vW  6Ka.vr«.,««ifc  miMt  then 
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consider  the  occupation  of  the  patient  and  the  possibility  of  an  arti- 
ficial limb  being  worn. 

In  the  case  of  the  leg,  for  example,  the  greatest  tension  might  fall 
on  the  end  of  the  stump,  and  a  scar  there  be  Kime  source  of  annoy- 
ance; in  the  case  of  an  arm,  more  pressure  might  fall  on  the  side,  from 
uriificiul  appliances,  nnd  un  vnd  scar  would  therefore  be  more  satis- 
factory. Nerves  likcJy  to  be  pinched  up  in  the  cicatrix  should  always 
be  resected.  The  en<U  of  severed  tendons  should  likewise  be  re- 
sected, but  not  so  high  that  their  empty  shcalhs  may  be  left  to  favor 
the  lodgment  of  infection. 

That  the  stump  may  be  sound  and  uniform  in  its  outlme.  it  is  neces- 
sary that  the  dilTerent  degrees  of  contractility  of  the  various  groups 
of  divided  muscles  be  known  and  their  division  accomplished  accord- 
ingly so  that  finally  their  ends  may  occupy  the  same  level.  The 
bones  must  also  be  sawed  squarely  and  care  taken  thai  the  division 
is  not  completed  by  fracture.  The  periosteum  must  not  be  roughly 
liandied. 

The  technic  is  concerned  also  with  the  prevention  of  hemorrhage. 
This  is  best  secured  by  first  elevating  the  limb  for  several  minutes 
and  then  applying  an  Esmarch  tube  above  the  site  of  (he  operation. 

After  the  section  of  lite  limb  is  completed  an<]  tlie  large  vessels  se- 
cured and  ligatcd,  the  tube  must  be  removed  and  each  bleeding  point 
Itgated  separately.    The  tube  has  the  di^idvantage  that  there  is        , 
nearly  always  a  temporary  vaso-motor  paralysis  due  to  the  pressure,        ,' 
and  on  that  account  the  oozing  Is  considerable.  I 

I'bc  occasional  surgeon  will  be  called  upon  to  do  amputations        | 
under  two  entirely  dilTerent  circumstances,  and  his  mode  of  peoced-        [' 
urc  will  be  quite  different  in  the  two  cases.     In  one  case,  he  will 
allempl  the  typkal  amputation  of  the  text-book;  in  the  other,  his 
sole  guide  will  be  the  preservation  of  tissue:  he  will  do  an  atypUal       ( 
amputation. 

(A)  The  soft  parts  are  more  extensively  destroyed  than  the  bone. 
This  is  nearly  always  the  case  in  traumatism  and  always  the  case        | 
in  gangrene.     7'hc  site  of  amputation  will  depend  upon  the  limit  of        | 
ihe  sound  skin;  the  rule  is  to  remove  none  of  the  healthy  soft  partk-,        ,' 
the  line  of  incision  should  follow  the  line  of  dtinMcaJAwv,  ^iW^aNSv.-*. 
fashioned  the  flap  foOomnB  this  indjcaVwo.  «w\&fc  *wt  \>w^»  ^^*^ 
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» 


enough  to  accommodate  the  flaps,  and  no  higher.      (See  aJso  Injurks 
to  the  Extremities.) 

(D)  In  ciise  the  bone  is  more  extensively  destroyed  than  the 
s<rft  parts,  as  in  tuberculosis,  sartorau,  etc.,  one  has  moro  option;  ht 
can  fashion  the  flaps  in  any  manner  desired,  for  usually  much  ihilii 
heallhy  will  have  to  be  removed.  The  position  of  the  cicntm  can  be 
determined  and  such  is  ihe  typical  ampulalwn. 

FINGER  AMPUTATIONS 

Practical  anatomical  points  (J&cobeon,  Operative  Surgery): 
"The  three  creases  in  front  almost  correspond  to  the  joints.    The 

lower  crease  is  just  above  the  joint;  the  middle  b  opposite  the  joint; 

the  highest,  nearly  ^  of  an  inch  distal  to  the  metacarpo-pKiliinjeal 

joint. 
"  The  prominence  of  the  knuckles  is  formed  by  the  higher  of  the  tm 

bones;  by  the  head  of  the  metacarpal  bone,  the  head  of  the  first  phi- 

lanx,  the  head  of  the  second  phalan.t  for  the  three  joints  respcctivdjr. 


,         fin 
L        fla 


Fia.  uo.— TrT>l«al  unpoUIJon  ot  fincn;  pkloiu  flap,  iaitl  tcv.     (Fwaftn/.) 

"The  joint  in  each  case  is  below,  or  distal  to,  the  prominence;  the 
metacaipo-phaUngeal  joint  is  about  )^  inch  betow  the  knuckle; 
the  second  joint,  %  inch  below  the  knuckle;  the  terminal  joint  }f} 
inch  beyond  the  knuckle. 

"  In  the  distal  and  intcrphalangcal,  the  joint  is  concave  from  side  to 
side  and  presents  a  concavity  toward  the  linger  tips.  In  the  meta- 
CBTpo-phaiangcal  joint,  the  convexity  is  toward  Ihe  finger  lip. 

"From  the  readineu  with  which  the  tendons  conduct  infection, 
care  should  be  taken  to  keep  even  so  small  an  amputation  as  that  of  a 
finger  strictly  sterile,  and  in  amputating  through  tUmaged  parts  Ibe 
flaps  should  not  be  too  closely  united  with  sutures." 

/(ijarulcwithbutItwcxcevV\t»m'.<iMLvea»m«chof  the  finger  as 
ossibk,  and  it  wUl  almost  a\'«avsV«.w«'«>^^«»'*^'^^«^^».t> 
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that  an  atypical  amputation  will  be  indicated.  Let  the  iuiar  fall 
where  it  will,  making  a  dorsal  or  a  lateral  flap  if  necessary.  The 
palmar  flap  and  dorsal  scar  Is  ideal,  but  rarely  attainable  (Fig.  561). 
There  arc,  however,  surgeons  of  large  experience  who  insist  that  a 
palmar  flap  be  secured  even  at  the  cost  of  more  finger,  and  that  less 
than  half  a  phalanx  should  not  be  saved,  but  cut  back  to  the  joint 
to  avoid  flexure.     (See  Injuries  to  the  Hand.) 

If  a  dislot  phalanx  is  to  be  removed,  begin  by  pronating  the  hand, 
forcibly  flex  the  phalanx  and  divide  the  skin  }^  inch  distal  to 


Pia.  (6«b— Atrplcal  uapaUUoa  td  ■  Sastr.  Ill*  bona  pcajscting  hrrnoA  th«  lUo. 


Dam) 


the  knuckle;  this  incision  deepened  will  open  the  joint.  Divide  the 
lateral  ligaments.  The  edge  of  the  knife  is  carried  under  the  phuLinx 
and  swept  downward,  grazing  the  bone  and  cutting  with  a  steady 
sawing  movement.  The  result  is  indicated  in  l-'ig.  559.  Do  not  cut 
ihc  flap  too  short,  a  common  mistake  with  the  inexperienced. 

AN  ATYPICAL  AMPUTATION 

Suppose  a  finger  to  have  been  sawed  off.    The  bone  projects  be- 
yond the  retracted  skin.    It  is  not  possible  tof*a\vw>x\».^i3:fo>^«*-'^ 
removing  some  bone. 
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I^ocal  anesthesia  (Figs.  loaad  ii).  ClrcutarcoostricUonat  tbebu' 
will  control  bleeding  and  pre%'ent  nqik!  absorption  of  the  soluticr 
Begin  by  making  a  donal  linear  incision  an  loch  long  down  la  Um 
bone    (Tig.    560)- 

Libemte  the  whole  circumference  of  the  bone  >$  inch  tf, 
either  with  a  rugine  or  a  btstour>'  (Fig.  561),  and  at  that  level  divide 
ihe  bone  with  botie  forcqis  (Fig,  561).  Kmploy  two  or  three  suMim 
with  drainage  if  there  is  much  chance  of  infection  (Fig.  $63). 

If  the  dorsal  linear  incision  opens  tolo  a  joint,  the  section  roiy  br 
made  there — di^rticulale. 


/I    J\   '\ 


Fic  s6i.— LiberMitm  tlic  bone.     tVtam.)  Pic  jOi. — SecUoa  a(  tiM  boMw     (Yttal 

Divide  first  the  dorsal  ligament,  (hen  the  lateral  ligament  to  lb< 
left,  and  as  the  phalanx  is  twisted  toward  the  left,  divide  the  lateral 
ligament  (o  the  righL  Suture  as  before.  It  may  be  necessary  lo 
slice  off  the  head  of  the  remaining  portion  of  the  digit  if  it  b  too 
prominent. 


TYPICAL  AMPUTATION  OF  THE  WHOLE  FINGER 

General  anesthesia  is  usually  necessary.    The  method  of  proccdun 
U  different  for  the  inidd\c  an4un3^f\n9,<cn,\.VicuMlex  and  little  fiogcrt, 
llic  thumb. 
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(I)  The  Middle  and  Ring  Fingers.— Locate  the  articular  line  by 
making  traction  on  the  finger  vfith  one  hand  and  palpating  each  side 
of  the  joint  with  the  index  finger  and  thumb  of  the  other  hand. 


Pie.  (ftp— Alyplcal  UDpuuUoDi  Butun  and  dnlnict.    (!*<•■.) 


7ta>  iAA- — Tn^ctl  vnpiUtloa  ot  niddla  fintni  Primary  ImUimi  dir*c(*d  I* 
th«  riabi.    (fMH.) 

Begin  the  IncUon  at  the  upper  level  of  the  jointicarry  it  obliquely 
downward  and  forward  beiwe<-n  the  fingcTS  m»  \>a:^>."'».v  tt;»*>s«>.  "Jsifc 
paimtr  surface  at  therighl,  a  little  below  xiie  c«»at  "^ ^t-  S^^- 
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Lift  up  Lhc  hand  so  that  you  face  the  palm  and  cut  transvendy  to 
Ihe  left  (Fij^.  565).  Now  lower  the  lian<l  and  cotnplete  tlie  tndaoa, 
bringing  it  obliquely  upward  and  backward  to  the  knuckle,  the  atarl- 
ing-point  (Fig.  566). 

Having  outlined  the  incision  in  ttaJs  manni-r,  repeat  the  movemcttl, 
cuttitig  10  the  bone.     Retract  the  flap,  exjxising  the  articulation. 


■"'/.'//^_ 


PlO.  S«t.— AmpUUtioDot  IlwgUddItllaa<'l  LUtina  t>ic  hud  vhD* naldm  Ui*  ttmoivKni. 
palaut  Indttoa.    (CmbJ 


DiiarlkuJate.  Pull  on  the  finger  to  separate  the  joint  surfaces, 
which  helps  to  locale  tlic  joint  line.  Hold  the  bistour}'  vertically, 
and  with  its  point  divide  the  lateral  ligament  to  the  left,  then  the 
dorsal  ligament  (Fig.  567),  tlien  \he  ligaments  to  the  right,  at  the 
tame  time  bending  the  finger  to  the  right. 

Tie  the  digital  arteries,  usually  one  on  esch  side,  and  suture 
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(II)  Indet  and  Little  Fingers. — In  these  two  instances,  the  aim 
is  to  carry  the  scur  toward  the  dorsum  and  Ihe  axis  of  the  hand.    In 


PfC.  sM-— AmpgUlloti  o(  tk«  middle  fli««.    Completing  tho  ildn  Eodtloo.    (fM>) 


PlO.  l6f .— AnpntotiOB  ol  tba  ididdl*  flnacn     Tnctlony  thefit«WBhilath*UiAoui7CUl* 
Atit  (ha  Icll  uid  Urn  ilia  dorMl  litamtntt.    (fn*.) 

the  case  ol  the  index,  it  falls  toward  ihc  ulnar  side;  in  the  case  of  the 
little  finger,  toward  the  radial  aide.     The  scar  b,  tb!:n,vEw«:&)^^AMc, 
furtliest  removed  from  pressure. 
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The  Qap  iuelf,  of  rounded  ouUin«,  folds  over  on  an  axis  passing 
obliquely  through  the  joint  cavity  iind  Approximates  th«  adjouiiox 
finger. 

The  removal  of  the  index  finger  is  conducted  along  the  samclbo. 

The  first  semicircular  incision  is  carried  around  the  radia!  side  and 
completed  by  a  second,  (oltowing  the  web  of  the  finger.  The  appear- 
aaceof  the  flap  is  indicated  in  Fig.  573,andthe6nal  result  in  Fig.  574. 


Pw.  jiiil     fiiniiiiiiiiiiii  iif  r>i  iiiiililli  llatw iilmrt     (I'm!!.) 

Tf  the  patient  is  a  liiliorcr,  il  is  necessary  to  render  the  hand  as  \ 
ful  as  possible,  nor  must  the  cosmetic  effect  be  neglected.     It  is  1 
sary  to  reduce  the  sixe  of  the  heads  of  the  metacarpal  bones. 

'ITic  head  of  the  metacarpal  bone  of  tlic  index  is  best  reduced  by  aT 
oblit(uc  sccl  ion  of  the  tailia\  mAi;-,  ot  Uvt  Utile  finger,  the  ulnar  side; 

the  ring  finger,  by  ttatttverac  wcvS&tv  IXm^-  vi^-  '«'\'OR\w»xd  to 
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Pic.  j6i>,^Ainpi>Utlon  et  Ui<  Hills 
flngari  FUpi  compUUd.    <t'Mti.) 


Pic-  STo-— AmpulUiM  ef  lh«  littl>  (Insir!  Diur- 
ticuIaUos,  cutting  bonlett  to  rigbt.    (Vmi.) 


In  Ihg  catc  of  the  UHU  Bnitt,  liccia  the  ltiii!i»n  iotl  li*1aw  tb«  jsint  lii»  on  ths  ulnfti 
•id*  ol  Uid  (lUiMOT  toodon,  an<i  mttt  <I  obllqiMly  dowimnl  tad  fomard  Mid  tticn  acrou 
ibt  |ulnu»  turfac*.  iMCriblnit  ■  rc^Iar  lemlikrclt  vbich  ■□d>  at  tbc  free  lx»4cr  ol  tlx  w«b 
betveiti  iIm  liltia  and  rini  (iunenL  Complete  the  iaciilon  hy  ntling  f  rem  tbu  pvlnt  to  the 
rtarting-fnint,  liMcriMiiB  a  (tnticinle  i>itbit««onc*nly  lovard  the  web.  Polio*  thlaiania 
tcBik  laain.  taltlac  lo  tfce  bon^    Danode  the  bone  oemplctely  (Pis-  lA«}- 

Diijoinl,  dlvidint  the  left  aud  Ih*  dcrnal  aad  finally,  U»  rl^t  1at*nl  ligaiBsnt  (Pif. 
<IM).  and  the  flay  ia  free  <Pli.  i:tl.    Sutiu*  itit.  fii). 


Pic  JTI.— Amputation  <•!  tt«  Utile  fingtr 
Flap  altar  diiartieidalln.     (VeMi.) 


Fic.JI*.— A■np<itatiw^^A^'<l«'»^»•^l™i»'■■ 
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the  mldtUe  finger,  the  head  of  its  metacarpus  should  not  be  removed 
unless  shapeliness  rather  than  strength  is  desired  (sec  page  (05). 

(Ill)  Th«  Thumb.— The  tbumb  must  be  treated  with  the  utmost 
conscrvalUm.  The  smallest  part  must  never  be  removed  unneces- 
sarily, as  it  b  almost  as  useful  as  the  rest  of  tlie  fingers  together, 


ri«.  »].— AmpuUtioa   of    indtt;    (hawlot     Pm.  S74-— AspaUlioa  of  liufai  Md  IMU* 
(onn  ol  flap.     (VmnJ  fiaaen  sxUfilBUd.     (I'*'"-) 


am 
^    dor 


and  nearly  alvrays  after  a  traumatism,  it  is  best  to  do  an  atypical 
amputation.     (Figs.  582,  583,  5S4.) 

In  the  lypicai  amputalioti,  employ  a  palmar  flap.     B^in  on  the 

dorsal  surface  just  below  the  articular  line  and  indsc  to  the  right, 

rcaciiing  the  edge  ol  the  paVmai  %uAM.«\Ms.vaJtwwt  Uw  inlerphatan- 

crcase.     (Fig.  580.) 


SEcnoK  or  thb  uktacaspais 
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In  the  Mune  of  &  Ang^f  aniputAijon.  Oac*  the  Gaecr  U  <liurliculAlt«l  «t  th«  virtaoarpo*  j 
phaUnjioaL  joint  Unipulatlon  of  wholQ  AitfeO.  the  trattTnenl  of  the  corrtlpcindJAfl  mftft-  ] 
(Mfpal  hurl  i(  ts  b«  CDIMidatcd. 

Tha  minle  of  pFDoeduis  vuio  •rkb  tb«  virloui  Etniu*  tai  1*  diUrmlnH  br  two 
fftclon:     Th0  Futun  uppvAisnc*  of  tb*  hind;  'nd.  noood.  itv  o>*fQ]n«M. 

Farlunildr  the  btti  oomclln  iflMt  li  eonalitnit  lor  Ihr  moit  pait  >rith  conwrvtiion 
at  fuRClion.  Pormerly  we  <rert  xAvitci  l«  luvo  tlie  foeucarpk!  bud  InUcI  whenivu 
It  w»i  d«*irvd  to  RiBmt«in  >ba  wholv  «tr«(i0lh  of  tb*  hknd.  Tb^  «i  baked  on  tbc 
notion  thtl  da)t[«rlnB  tlu  iitDiysnc  llBixlciitt  Mt  lb*  m*(ktBiinii  un4lablc  and  lb« 


Tn.  si»^-Udh  of  •Ktion  of  ib*  mtiMupi)  bmdi.    {VmiJ 

huDil  vnlMn*d  in  cOiMaqunmi  tint  Ihi  lino  <il  Mdian  ntcd  not  taUod  w  (u  b«yood 
lli«  (nitulai  furbo*.  Th«  IllW  ot  MCtioa  dill*n  nlth  tha  vatiant  digit*  u  indicalfd  In 
r«'  115- 

Tbu<  th«  nKtaarpal  lM>d  of  tho  tailei  and  littli  Raton  ti  Mctioonl  otitutusly  to 
■Diootb  oO,  In  th*  c>«  MM  tlu  n4Ul,  In  Ih*  Othar,  the  ulnai  bordar  of  Oi*  hand.  Com- 
pan  Pig.  ttt  mUh  figarM  on  pagB  lOo. 

Tba  Ring  Flngr*. — I>irld*  tbt  iiwtaar|«l  haad  u>n»«nBl)>  (Ma  pitt  iaj>. 

The  Muldlc  Pinggr.— The  nelaearpat  twad  U  bHt  tnaltd  bj  lUolng  oH  a  part  of  Mch 
Ut*«l  tuifae*.  If  non*  u  removiil  Ihe  Mv4ratiaa  ol  the  adjucst  iingtri  i«  too  vide 
Pig.  jAll.  If  too  iniich  it  rrnJOTfd  Ih*  indm  ltn(«r  fallt  avigr  fram  Uk  tbamti  intsr' 
Itcring  >ith  appoaitiou  (**<  P>g<  li»i- 
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Pm.  ttS— Cnub  ot  ring  Aac<r.   TrntoHnl. 

SvHy  cnitli  of  ih«  Anttn  mun  t>4  trMttd  with  th*  (thUO  eonMmtlKn-  TIM 
MnpUtion  to  fit  rid  of  Ihe  nsagled  tiauH  •Bd  lo  makfl  *  >lahll|>  Muiap  in  timmt* 
CNtt  but  Ui*  pttifnt't  mind  d«»U*  ratt*  •trooBly  on  ifai  luu  of  linnc  In  manr  <«m> 
li  b  lmpa««lbl«  10  Mr  *bil  sdort  th*  tlwiM  mar  make  toward  npair.  Trim  the  skla 
•parinllr  ttwrchirb  Ckrctallir  ihisileet  tai  ipliM  io  ludi  inanner  M  not  U>  EatorfM* 
«F(*k  lb*  (InnUlion'md  ir^lt  lor  lunlxr  Indlottioni- 

TI«irertr.  i  enger  mibed  In  Ott  naaoM  lB4(«slt<l  In  FU.  51^.  il  !•  <a(lMa  to  •>¥!• 
t>Kaiw«  il  «ilt  bf  drfiRini'l,  ondohtty  and  ui  Bctunl  hindruK*.  UfMHy  tfe*  1  ii»B«i 
■iDUffii  and  tbm  il  coniiaot  danger  of.tntKtloa  IcnlT^ni  tti*  iihtH*  kasl.  Il  ii  beat  M 
diiankulatc  at  ones  at  Iha  mMMarpo^alanttal  loiot- 

BtKin  with  a  doTHi  incUioa  ntanding  l/z  inch  aboM  tha  bnd  (i  Ike  tnalaoanal 
bone,  trnty  •■{■cAflg  Ui«  ulnuor  tandon.  The  Iniliion  ia  now  nnlad  anmad  Uw  baa* 
r(Jb«  linear  fn(.|T». 
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Pia  STT.— Ciatb  of  ■!■«  ftactr.     Am^ulioo. 

Stroud  (Up:  Raitt  lh«  AnHfr  M  that  tk*  palonu  turfu«  w***"**  and  bcglnniDa  al  ih* 
donal  Inoliloo  cut  Inm  Itit  (o  ri||ht  alnng  Ih*  bwc  of  Ihc  Oncer  knpiaa  niUiiD  Itia  limit* 
otwoDJtbnic^  Cm  duvo  to  tha  bona,  dividinf  ths  Bnor  tcndcini  aait  un  •iihrt  (Ida 
Iha  difilal  ailMiaa.  Havina  dividad  all  Iha  wfl  parti  drnuda  (ha  boos  vlth  ■  rugluoi 
paritiMat  alcrawr,  opMlna  Ott  Im4  of  ths  natKsrpua  tboroucUjr  (Pic-jlO- 

ThM  Hep:  DiaaMienlala  H*  dividiag  the  lisdincaU,  Ant  Ibe  donal,  than  tlia  light 
latvnl,  and  lha  taft.  Ttia  ^nl  ia  now  ■idtlc  opanod  •«  that  Ih*  polnuf  llgamentt  ar« 
rspotMl  and  caillr  divlilrd  (Fig.  III). 

Poufth  X«p;  R<>c«iion  at  t)i<  Mttatatpul  head.  Ocatp  lha  eapowd  bona  vith  a  bon*- 
hahlka  (««*tia  anil  dl'i'U  it  tra»tvn*»lit  with  a  aa*  or  boa*  ahfaia  (Ptc.  m).  Com- 
plstc  tba  btnoalaili.  ligaliog  the  digital  arteilaa.    Suluie. 


sour.  PRACTICAL  auphtaiions 


fn.  jtI>— Cfuth  «(  ring  ttngu.   Third  (Mp  in  topalalioa.     (f^rl.) 


I_ 


!■  5T0-— Cnilb«l  (W  &>«•'•   ?<MI^kM*»<b»nv•huiaa.     CUIwtJ 
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>| 


Fro.  s^O. — Lin*  of  incition  in  trp'ol  »m-        FiO.  JJi. — LiiitM  n(  iacitioo  in  rrmofiiiB 
puLBiion  ot  lh>  thiiTub.    (fn/atmf.)*  a  (infi  *illi  lit  mMaMriiui.    <V(aii.] 

Tb*  lin«  ot  incjiion  in  Irplul  ■mpuUtioa  ol  th«  thuaib  thcrnld  n*tk  btl.  i(  pombli,  ■ 
twlmu  fi«p  {Jfif.  jto).  D*cin  tb*  Inciuaa  on  the  dorul  lurfie*  b«lo*  jiAct  line.  Cut  to 
ths  ri|M,  Mtcbiaii  Ih*  paliBW  *D:fio>  at  tb*  Intiiriluluigekl  crew*.  COnlinu*  th*  in- 
oi£oD  *crn44  Ihf  pklmnr  toKBC*.  ti<>w  goltack  ta  tha  lUkrlini  puiot  and  main  an  iottUoQ 
«lmOu  lu  6nX  OD  th*  cii>p«Ili  ude.  (omplftins  onttin)  cF  f»p.  VHillc  Ibc  BHiiiaBI  now 
•loailiu  Ibumb,  dtMMt  tbs  lli»  ineludina  all  tb*  (oft  pail*  lUiva  lo  tlu  bone,  dlvidlnf 
lb*  linoi  Kndoo  asd  Rnallr  tspealnB  th*  Joint.  L«l  th*  aniitaot  no*  nimrl  tb*  Bali  ' 
villi*  )ou  pull  on  lb*  ihuffib  brtnitni  ih*  Joint  tin*  into  1*11*1.  Sfctlon  tb*  lisaincata  IB  ] 
lb*  Idt.  alwv*  and  to  lbs  rigbt  tucotanvrljr.     Drain  and  autun. 

TriM  ot  IntWon  tor  rMMving  th*  &ti|*r  vith  Ui  owtaiarpaJ.     N«l*  tbal  ifialiloa  I 
(lit  lb*  liiu-k  DU  lb*  line  conncctlni  tb*  baaaaot  tb*  mnaoarpal  booei  i4  tbumbaad  lillla] 
llncm  *>t*ni1i  al«ied«nuiD  ctf  B»ta«aiinu  and  bntncba*  abeia  lard  of  it*  famd   Pig.  Sli]« 
Tb*  baad  ol  tb*  iHlacarput  !•  ekar*!  and  th*  dtnudation,  aoiMllmaa  dificult.  nrrtcd 
towaid  tb*  Briit.     Tbe  t-tent  ol  tb*  kuif*  U  lonrtfd  Ic  tb*  Jolni  bn**  to  dluiticulaU. 
Cara'miHI  b«  Ukta  to  avoid  tb*  dwp  palBti  afcti  *rbic)i  11m  adjaeent. 


SOKE  rRACnCAL  AUPtTTATIONS 


INo.  1*1. — Cnwh  ot  tha  Tliuinl). 
AirpiMl  ampuutlon. 


UDIHitJiIan.     T'lM.  alepi. 


A  ciu>b«il  IhacnbtsiutlM  Irtatcil  aiUitha  gmtcal  cc«nrv«tiini  rinM  «nm  tbt  thvrtHt 
(luiDp  la  uHful.  thi  lueUcuj'il  boae  hu  mU  ths  nlua  cl  t,  |>b*lftDl  In  tba  Mher  il«ili 
(?IO.  jSil. 

Do  an  atTficii)  tcnpuUtion.  L*l  Uia  pntnuy  incuian  loltaw  th*  lina  (4  viabl*  itnof. 
cuMing  iloirii  lo  tbe  ban*.  D*nada  th«  bone  with  Um  nialBa  (Fie.  s*jt.  Rcmet  n 
thai  Ite  *kia  Bap!  irlU  (all  Into  plan  attboiit  undue  (trdidiini. 

It  muM  b«  nmrabarad  Uut  l]u  rilalili'  cd  tha  Hap*  a  tovatcd  and  if  lb«r  arv  ■ti«tcb*d 
lilhily  over  tha  «nd  ol  tha  boo*  are  *ufO  t«  ilaosb.  Tk*  dtatnac*  Buat  ba  aniiila  (Fa 
1*4)- 
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ATYPICAL  AMPUTATION  OF  THE  HAND     (Traumatism 
of  the  Metacarpals)  (Fig.  5S5) 

It  is  often  inadvisable  to  amputate  at  once,  for  parLs  that  »eem 
devitalized  may  Kurvlve.  Check  the  hemorrhage  and  disinfect  and 
await  the  counw  of  events.  I'he  limits  of  viable  tissue  caii  goon 
be  determined.  The  technic|ue  is  suffideatly  indicated  in  Figs. 
S8S.  586,  587.  588.  589- 

AMPUTATION  OF  THE  FOREARM 

Disarticulation  at  the  wrist  is  ver>'  rarely  done  in  general  practice. 
If  a  tuberculosis  of  the  wrist  calls  for  intervention,  amputate  the 
forearm  (Fig.  590). 


Pk.  ((4.— Alrpio*!  tmjmUliM  o(  tba  tbamb  eeoplttei  pktl  of  mUMarpiu  pctMrvtd, 

Dttiai^.    U-tftn.) 

Following  traumatism,  do  an  atypical  *mpulWvaw,«iiM«>t\w».*». 
much  as  possible  of  the  member. 
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fiOUE  PRACTICAL  AVTOTATIONS 


I 


Tig.  sBf-— CiDibing  injucr  to  h*ni1.     Vtilen  M  lr)r  lo  *>v*  angr  but  the  I 


AUPUTATION  OF  RAND 


7«j 


Flc  st7.~-S»etioa  «f  mtUorpatt  «iUi  boiM-cuttlng  Ia>tei».    (fMBj 

Id  till  ale  of  >  cnuh  of  tha  buid  iovotvini  tba  matMarpum,  no  •lt«n  !•  made  lo  da 
■  lyplul  •Ripuuiion;  tba  whola  cRorl  ia  to  wra  aa  much  lUtfal  tioiui  aa  pouibli. 
Ai  lodlcataiS  iii  Piu.  jU  daeuda  tb«  baoca  aa  Ugh  up  aa  lb*  >kin  Atpi.  altrt  baring 
b»n  prapaclr  Utmnud.  nquln.  8orastifBaa  it  «ffl  in  adviaabia  to  wall  (or  a  day  or 
I«a  u  •••  bo*  mueb  «f  tba  nft  puu  wdl  lira,  AooMdlaily  (ba  band  >i  caiEfuUy  di>- 
Infscted.  A  oetol  antlaaptie  drtiilwa  ti  agpltad  and  kaptusdat  doaa  abMcation  until  a 
Uoa  "t  damarcatiM  occun. 

Onoa  tha  la*«l  of  bona  aaetloa  la  dMaralaad  raaaol  wltb  boa*  loicept,  antuia  looaaly 
arilb  BiDpla  dniaaia,  bat  ba  aura  ol  Iha  haaioatatii. 

IC  Inttction  daTclopa,  ranora  tha  inlHraa  and  naa  pieloniad  lmincnl«a  in  kot  noneal 
Mil  MluMon. 


J 
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SOUK  PRACnCAL  AMPUTATIONS 


Typical  ampuUtions  of  the  forearm  are  most  easily  performed  M 
any  level,  by  a  modified  circular  indsioo;  (or  Tcchnic,  we  Figs.  51;, 
S9».  593.  594»  S9S.  S9^>  597.  598- 


rte.  jW.-~Ampauti»a  «oaipl«l«d,    (r«Mi.) 

AMPUTATION  AT  THE  ELBOW-JOINT 

Make  a  circular  Incision  3  inches  below  the  joint,  involving 
skin  and  fascia.  Turn  back  the  ciifl  lo  the  joint.  Divide  the 
clcs  over  the  joint  line.  Divide  the  lateral  ligamcots.  Open  \bt 
outer  side  of  the  joint  first  and,  <)iTecting  the  subtant  to  make  trac- 
tion oa  the  arm,  sc^t^tc  the  ulna  and  divide  the  tricq>3.  Tie  tbc 
arteries,  resect  the  nerves,  litiA  sMV^at, 


A1IPUTAT10K  AT  SBODLDEK  JOINT 


76s 


PlO.  SM.— Am- 
putiklion  t>(  thn 
hand.        Thumb 


AMPUTATION  OF  THE  ARM 

Apply  an  Esmarch  tube  higb  up  near  the  axilla, 
or  an  assistant  may  compress  the  artery  in  the 
upper  part  of  the  arm  or  behind  the  cla\-ide. 

Stand  to  the  outer  side  o(  the  arm.  Retract  the 
skin  with  the  left  hand  if  operating  on  the  right 
arm,  or  direct  the  assistant  to  retract  the  skin  if 
operating  on  the  left  arm.  The  skin  section  must 
lie  about  one  diameter  below  the  proposed  bone 
section  ,(F'g-  599)'  '*'*'«  succesMve  steps  of  the 
operation  arc  indicated  in  Figs.  599,  600,  601,  601, 
603. 

AMPUTATION  AT  THF, 
SliOLXl>Ek-JOINT 

Amputation  at  the  shoulder  may  be  per- 
formed  by  a  variety  of  methods,  each  of  which 
has  its  advantages  and  disadvantages.  The 
special  points  to  be  thought  of  in  making  the 
operation  are  the  control  of  hemorrhage,  good 
drainage,  easy  disarticulation  and  a  good  stump. 
No  one  operation,  perhaps,  secures  all  of  these 
principles    in  equal  degree. 

Spence's  method  is  reoommeoded  asgenentlly 
scr\-iocablc. 

Recall  the  prinripal  landmarks  of  the 
shoulder- joint,  the  acromion  process,  the  cora- 
coid,  the  tuberosities;  recall  tlie  attachments 
of  the  various  muscles;  and  the  relations  of  the 
blood  vessels. 

The  patient  is  placed  with  his  shoulder  close 
to  the  edge  of  the  table,  with  shoulder  elevated, 
and  face  turned  to  the  opposite  side.  The 
operator  stands  to  the  outer  .side. 

The  operator  aims  at  the  exposure  of  the  joint 
and  diaaiUculation,  and  (ioaUy  xJutVQit\cia.<\Gnt.^ 


• 


I'm.  tiMbi— A«puta- 
Uoa  ot  th«  lonaim, 
TuWrnlnfa  «t  lh« 
vriM.    (CmnJ 


^ 
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SOHE  PRACTICAL  AUPUTATIONS 


fid.  far.— AmpataUen  of  ihs  fommi     Biginaioi  tht  elnalv  (mWob.  ahkk  i 
*«ll  twiow  piopmcd  Um  o(  boo*  Mctioo. 


Pie.  i«t,— AoipuutiDD  ol  tha  faiMtm     C«inpl*lins  Iba  diculu  iMMoo.     KM  onlr 
tkia  bat  lh«  lucU  **  nil  muM  (m  «omplaUI|i  ditidad. 


AurUTATION  or  rOREAKU 


tia.  fu.— L«l«t>l  Inciiloni  uMottioH  ttpwui!  two  or  IhiM  SnE»n*  brudtb,  favor 
rttiKdon  of  ikia  culL 


Fw.  PM  — Thlnl  MW.    T/aiMli  mcMln  U  upect  ta'tV  ol  \i.V««l  ■.m\».  V'»'^  ■*  ^'•*' 
(TiJM  tooM;    Utad  mwi  b«  MplBkUd  u»d  flM«d  M  i4hk»  oMidin  a  Vm-x-A. 


j6& 


soys  PRACTICAL  AMPUTATIONS 


PlO.  tot- — Complatt  Ihe  uHcilMlUpbycultlag  eutW4r4  loIlawiiiM  Uii  tmuAtioit  Re- 
pMl  tbs  prcmH,  pMwm  the  Iraatfuinn  tf\a/\s  (WHetioi  M  booca  anil  fuhloD  pottoiior  («» 
In  MiM  maoiMr.    1I'hii.> 


Pra,  sv6, — Tha  (lap*  lotmrd.  ii  lanuioa  to  divMt  Utc  laUraMXMM  ■Mnbraiw  ant  at- 
tMliad  mowlea.  •■•)  tlw  |i«rl«l(uiii.  Tha  dirKtion  ohid  l^  peint  of  knita  lak«a  •■  iHiHf<l»* 
by  tha  ■mn. 


I  ^MiomM  ma 

brthaan 
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Pic.  s9*- 

Pic.  4w  ilian  inaca*r  in  which  th*  pericMUaa  i>  >lripEM>t  liMk  alUf  all  tlM  wit  pan 
tit  dlvlde4.    TbtboBM  ■!■  coTDEiIftelr  diDudcd  tolivd  of  HvtlaD  pnvleiulrdMtmlMd. 
Vta  ■  lbrM-UB*d  NtcMtoi  to  t>iill  Ihc  thin  llspi  out  of  tha  ■■ji  e<  the  u«.  paitlf  4iii>An 
th*  uIcA,  M<r  IkreMch  tbi  radiui  inil  cnmeltt*  aMtioD  d  th*  ^tai>.    \JiU*Aia  »i&-n—*a..vj^^. 
1^  mdlu  uid  bIui  iwrvc*.    Pi('  Ci"'  thowi  tb«  nttnan  tA  kv^\i[4&t*lfiAvi  Wt^-iL  Vbmi^a 
DMriy  il  irw  b*  iur4,  and  of  >u(uriii«  tin  tklm  B*e&  _^B 


I 


i 


770  SOME  PRACTICAL  AlIPUTATtONS 

Incision. — (i)  Begin  just  in  front  of  tlie  coiacoid  process  and  cut 
vertically  downward  to  the  lower  level  of  the  tendon  of  the  pectoralis 
major,  keeping  in  front  of  the  groove  between  the  pectoralis  major 
and  deltoid.  This  incision  should  reach  the  bone;  the  pectoralis 
major  tendon  U  divided.  The  bleeding  comes  from  the  humeral 
branches  of  the  acromio-ihoracic  and  from  the  antciior  drcumflcx. 
These  vessds  may  be  clamped. 

(2)  Next  cany  the  incision  outward  across  the  arm,  making  a 
slight  curve,  convex  downward,  and  ending  at  the  axillary  border 
behbd.  All  the  structures  arc  divided  to  the  bone.  The  deltoid  is 
divided  just  above  \\»  insertion  and  the  hemorrhage  comes  from  the 
muscular  branches. 

The  next  sUp  consists  in  outlining  the  intcroal  flap  by  making  ad 
oval  Skut  incision,  which  extends  from  the  termination  of  the  first 
across  the  inner  surface  of  the  abducted  aim  to  the  end  of  the  vertical 
part^of  the  first  incision  (Fig.  604). 

The  third  step  consists  in  elevatins  the  external  flap  which  con- 
tains the  deltoid.  It  b  easily  dissected  and  by  this  means  the  j<^nt 
is  exposed.  The  posterior  circumflex  artery  roust  not  be  injured 
and  is  preservctl  in  the  deltoid  flap. 

The  fourth  stage:  Diiarticulate.  Begin  by  dividing  the  biceps 
tendon  and  the  capsule  with  a  transverse  cut  Rotate  the  arm  in- 
ward and  divide  successively  the  tendons  of  the  teres  minor,  the  in- 
fraspinatus, the  supraspinatus;  rotate  the  arm  outward  and  divide 
the  tendon  of  tlte  subscapularis.  If  the  humerus  has  been  broken, 
rotate  the  head  by  means  of  a  bone  forceps. 

Dislocate  the  head,  divide  the  capsule  behind  and  push  the  head 
up  to  the  level  of  the  acromion;  drawing  the  head  outward,  slip  the 
knife  behind  Uie  head  and  prepare  to  complete  Uie  secticm  <A  the 
soft  parts.  If  the  axillary  has  not  been  previously  ligatcd,  the  as«st- 
aot  grasps  the  upper  part  of  the  flap  about  to  be  divided  and  his 
hands  follow  the  knife  downward  ready  to  compress  the  artery  as 
soon  as  dividt^d. 

The  knife  follows  the  bone  till  opposite  the  skin  incision  when  it 
cuts  directly  through  the  soft  parts  that  the  ve**els  may  not  be  di- 
vided obUqucly.    The  at™  vs  now  completely  removed. 

The  next  step  conasls  in  litolinj  ll>«  m"As  wjAVbi >Ahk(w».i  (he 
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'id-  SM< — AmpoUlion  of  Uw  Arm.     Citculw  lUp.     {Via;) 
Sup^nMing  >n  KDifuUtlon  k(  tha  lighl  atni.  ■mp  (ho  ■>«  hIioti  tbi  iKOpawill 
■lib  Utt  luuid,  putliBC  Uit  *kia  llchi  wbile  l)w  iMitUnt  (uiwofti  Ui<  nciiibn',    FlnT' 
Map4  Uafci  a  Mntdreiilncul  (lam  tht  intid«i  ovrc  the  front  and  le  ths  ou Midi.    RTptm, 
PMrios  bam  tkc  Snilda  bvbliid  Ifat  inn.      Avoid  wiundios  'bi  •((»/  on  tbs  inndt, 
Dlvidi  tbe  tltln  uid  faida  Obly,     Tlisrc  will   be  ootuidci«l>1a  vwwu*  btiDOnlias*  >biab  I 
to  b*  din««atd«d.     'Vtitn  will  b>  abput  in  incb  (ap  *b«o  lb*  >kin  and  (a<d>  an  t 
plalelr  dlrided.    Tbe  Beat  fttfi  I*  Ubaratioo  ud  (lulbB  ratiMliou  «f  (be  tklo  Rap. 
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SOME  PSACnCAI.  AUPDTAIIOSS 


Pic.  Su — Anpouiiaii  ot  t^  >nn.     Ckculat  B«p.     IPm«.> 

6*eoD4  (l*pi  Pm  the  ikin  flap.  Divide  tfe*  («aeikl  •iUchnMnta  with  tlw  psiiil«4  Ika 
holle  but  do  not  bDtWn-bols  the  tkia  Hip,  Tlw  (uctel  ■(Ueharati  ata  llmHt  «*«r  ttt 
llaaaf  Uwutnykiid  i  lilllt  p«iiMin  <•  nccemry  m  (r««ia(  thnii,  Lao<—  Uwildnvnll 
than  U  a  cap  of  at  teail  tii  incha*.  Tha  llap  mutt  b«  will  moblliaod.  Yon  ara  ra>4 
M>  to  nak*  a  circaUx  tKtion  of  the  nnjclift 


k 


AIIFDTATIOH  OF   ARU 


Vi 


Pis.  fifti.— AniiiuUliuii  at  tbo  ana.    ClrcuUi  Rtp- 


ThM  (Up:  Pint  dtculir  Kctlon  of  tlie  iDUalta.  Tb«  Mft  put*,  tkin  uul  (rumIm  krt 
lob*  itraiuily  [elinciEi],  *>lbei  l>r  (he opf rmlot'i l«fl  luad  oi  by  an  usUtcnt.  By  ■  drcia- 
[■(  tVHp  of  tha  knifi  ttioidt  Iho  DiiuclM  4t  th*  l*v«l  ot  th*  tcuacMd  tkln.  Divide  all 
lh>  ttruciom  down  lo  th«  bone.  Bui  Iber  do  not  oaatfkot  «VHi1y:  Ibnvton  ■  ticonA 
circular  uctioa  u  nqnirad. 
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fiOUB  PSACT1CAL  AUPOTATIOKS 


Fra.  Am. — Afnpaisllon  «4  tb*  mb.    SMMd  «licuUr  Hcltan  c(  lb*  muMtw. 


PiO.  dait— Anpuuilon  D(  Ik*  um.     Dtniidation  of  Uw  pcnoMeiiln. 

P«arlfaiUp:     BeoMid  drcoliT  (Klioa  of  •oti  pwU  tX  l*vri  of  rcUMUl  iU«,  fonniat  • 

tlunp  wlih  ■  imooth  avra  nrfac*  (Pig.  bail.    Tb*  blood  tmmH  an  MiAr  Mmtifiad 

and  tbould  U  llialed  »|  Ihu  (iaw.     Pt«.  dvj  tlioom  tb«  nol  ■!*»  >hicfa  coiubM  1b  (h* 

4)Madil^  of  lbs  bone,  itripuing  bKk  t)w  (nfottaom  M  Ih*  Itwl  U  tbo  prapcMd  ben* 

ttniaa  inbMi  lb  bone  i>  iiwod.     Rccnwv*  Ite  MvnoviA  mA  wminlBit  Uw  benoMaiiL 

Dr»li»,     Svtan  the  ikla. 


■nd 

^      4mtt 


AUFDTATION   AT  SHOULDER 

axillary  nerves  and  in  suluring  thtJUtps  so  as  to  form  a  vertical  scar 
as  nearly  as  possible.     The  glenoid  fossa  may  be  curetted. 

For  the  control  of  hemorrba^,  Wycth's  plan  of  constriction  may 
be  followed.  An  elastic  ligature  held  In  place  by  two  pins  passed 
through  the  soft  parta  before  and  behind  the  shoulder  compresses 
the  axillary  vesseb. 


AMPUTATION  ABOVE  THE  SHOULDER 

Tbh  operation,  bloody  and  often  fatal,  may  need  to  be  undertaken 
for  malignant  disease  in  the  vicinity  of  the  shoulder-joint  or  as  ao  | 
emergency  in  the  case  of  crushing  injury  to 
the  shoulder  or  of  gunshot  wounds. 

The  procedure  .is  defined  by  Berger  con- 
templates the  resection  of  the  middle  third 
of  the  clavicle  and  ligation  of  the  subclavian; 
the  formation  of  the  antcro-infcrior  and  a 
postero-BUperior  flap;  and  finally  the  division 
of  the  muscles  connecting  the  scapula  with 
the  trunk. 

The  operation  is  thus  described: 

Place  the  patient  on  his  back  close  to  the 
edge  of  the  tabic,  with  the  shoulder  slightly 
elevated.  Begin  the  ifKision  over  the  cla- 
vicle at  the  outer  border  of  the  Bterno-mas> 
toid,  and  follow  the  clavncle  outward  to  the 
octomlnal  end,  cutting  to  the  hone.  Denude 
the  middle  third  of  its  periosteum  with  the 
rugine,  and  divide  the  bone  at  the  junction  of  the  inner  and  middle 
thirds,  iilevatc  the  bone  and  divide  again  at  the  junction  of  the 
middle  and  outer  third.  Separate  by  blunt  dissection  the  fascias 
ovcrl>Tng  the  subclavian  vessels  and  first  ligate  the  artery  at  the 
outer  border  of  the  first  rib  and  then  tlie  vein. 

Now  change  the  patient's  position:  the  shoulder  is  brought  over  the 
edge  of  the  table,  the  arm  abducted,  and  the  head  turned  to  the 
opposite  side. 

F(trm  Pu  anterthin/ericr  fiap.    Beftm  an  Xwiiva^  »V  "^a*  -aisi-JS*-  **- 


PlO, 


poUlion. 


^    tob 
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the  first  and  carry  it  obliquely  dowTiward  and  outward;  just  to  the 
outer  side  of  the  coracoid  process,  along  the  anterior  border  of  the 
deltoid,  to  the  axillary  border  and  thence  across  the  inner  surface  of 
the  arm  just  below  the  axillary  fold  and  thence  down  theaxUIary 
border  of  the  scapula.  Divide  thejiecloraband  thelatissimusdorsi 
close  to  thdr  insertions.     Resect  the  nerves  of  brachial  plexus. 

From  the  poittro-ittfrrioT  llap.  Begin  the  incision  over  and  just 
internal  lo  the  acromio-clavicular  joint  and  cany  it  downward  over 
ihe  spine  of  (he  scapula  lo  the  lower  angle  of  the  scapula,  where  it 
joins  the  preceding  incision.  Dissect  the  flap  and  expoec  thcmusdcs. 
Divide  first  the  trapezius  and  then  with  heavy  scissors  divide  close 
to  the  bone,  the  muscles  attached  to  the  posterior  border,  the  scrratus 
magnus,  the  rhomboideus  major  and  minor,  and  the  levator  anguU 
scapulx. 

Tlie  arm  falls  away.  Complete  the  hemostasis  and  drain  through 
buttoD-hoIcs  in  the  Saps  in  the  axilla  and  scapular  region.  Bandage 
firmly  so  as  to  obliterate  the  caviUcs. 

AMPUTATION  OF  THE  TOES 

These  amputations  arc  more  frequently  consequent  upon  trauma- 
tism; occasionally  for  deformity  or  other  painful  conditions. 

In  the  amputation  of  fingers,  as  much  as  pos^ble  is  saved;  tn  the 
amputation  of  toes,  ihe  whole  toe  Is  nearly  always  remo\'ed.  In 
consequence  these  amputations  are  usually  typical,  for  one  does  not 
so  much  need  lo  concern  himself  with  the  cODServaUon  of  tissue. 

Tn  the  case  of  total  ablation  of  the  finger,  a  part  of  the  metacarpal 
head  must  usually  be  removed  to  enhance  function;  the  head  of  the 
metatarsals  must  always  be  saved,  where  possible,  to  preserve  the 
functions  of  the  foot. 

The  poution  of  the  cicatrix  demands  more  attCDtion  in  the  ca.sc  of 
the  toes.  A  special  effort  must  be  made  to  leave  the  scar  farthest 
from  pressure;  tliat  i.t,  dorsal  and  lo  the  inner  side  with  reference  to 
the  axis  of  the  foot. 

Local  anenlhesla  U  often  sufTicient,  formlnfr  an  anesthetic  ring 
around  the  entire  toe,  involving  the  skin.  'Ihe injection  may  need 
to  be  reacKCi^  for  the  deeper  tissues;  and  before  disarticulation, 
•t  the  joiat 
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AMPUTATION  OF  THE  GREAT  TOE 

In  umputulion  of  ihe  great  toe,  the  fUp  resembles  that  of  ihe  ia<lex 
finger  and  the  scar  adjoins  the  base  of  the  second  toe. 

Begin  by  locating  the  joint  line.  'I'he  iticisioit  commences  jusl 
below  this,  and  over  the  tibial  border  of  the  extensor  tendon,  and 
extends  with  a  slight  outward  convexity,  downward  and  forward  to 
the  interjihalangcai  crease  on  the  plantar  surface  and  across  the  jxtl- 
mar  surface  obliquely,  ending  at  the  web. 

Begin  on  the  dorsum  again  at  the  original  starting-point  and  with  a 
slightly  curved  incision,  join  the  ends  of  the  first  (Fig.  (105). 


FiO.  (kOj^^Lina*  of  ineUibn  lor  IR)' 
puUlton  ol  bis  toe     ir*nym/.i 


fta.  floft,— AmpfllitlaootUi  Pk.  ter. 


Ditjfct  the  flap,  keeping  close  to  the  bone,  so  that  all  the  soft  parts 
shall  be  preserved  in  tlictiap.  Divide  the  flexor  tendon— some! Imes 
rather  difficult 

Dharlkulale.  Divide,  first,  the  lateral  llgamenta  to  your  left,  then 
the  dorsal,  and  finally  those  at  your  right.  Divide  the  plantar  liga- 
ments, twisting  the  toe,  as  in  the  case  of  the  finger.  Employ  drain- 
age; pull  the  flap  into  position  and  suture.  The  shape  of  the  flap  and 
tiie  positfoii  it  assumes  are  represented  in  Fign.  606  and  607. 
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AMPUTATION  OF  THE  LITTLE  TOE 


Incision. — Bcfiia  at  the  ianer  end  of  the  joint  line  and  cut  obliquely 
downward  and  outward,  meeting  the  plantar  surface  at  the  joint  line 
below,  and  then  backward  and  inward  toward  the  web  (Fig,  60S). 
In  this  manner  a  convex  flap  is  formed  (Fig.  609),  Dissect  the  flap, 
preserving  in  it  all  the  soft  parts.  Expose  the  joint  line. 
.  IHsartitulait..     Making  vigorous  traction  on  the  toe,  divide  iji 

I  regular  order  the  bleral,  the  dorsal,  the  lateral  (to  your  right),  and 

i         plantar  ligaments. 


7m.  60a.  Pic  a«9. 

Ttat.  6et  letio.— ^tnpulatisB  ol  ths  little  Ux. 


PK).  6to. 


Drain  from  the  upper  part  of  the  incision  and  suture.    Tlie  posi- 
tion of  the  etcalrix  is  repte:s«nted  in  Ftg.  610. 


I 


AMPUTATION  OF  ONE  OF  THE  MEDIAN  TOES 

InciiioH, — Tlie  line  of  the  joint  having  been  determined,  begin  just 
above  it  on  the  dorsum,  incising  forward  and  downward  lo  just  be- 
low ihe  web,  crossing  the  palmar  surface  and  back  to  the  starting- 
point,  completing  the  racket  (Fig.  61 1).  Remember  that  tliemeta- 
tarso-phalangeal  joint  is  con-tiderably  above  iJie  line  of  the  web. 
Denude  and  divide  the  flexor  tendon. 

DiiOTlkHlaU  in  the  manner  already  described  for  the  other  toes. 
Dntin  from  ihc  upper  end  ol  tiie\wasioTian4wi\,v«et,Fig.  6n). 


AlfPUTATION  OF  XOE 
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F|0.  «II.— L[n*  at  IneUIoa  lot 
d  tot.     (V««.) 


ilMhiB       Fu.  6l>.— Slier*  4ad  dr*in*c«  tJtet 
■mpuUtion.     (Cfwi.) 


Pk.  A13.— Um*  d  twbkn  be  nmo**)  of  tot*  vlib  tiMd  of  MmtpODdiaf 
■mUIuuIi.      (PmbJ 
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AMPUTATION  OF  A  TOE  WiTH  PART  OF  ITS 
MF.TATARSUS 

This  amputation  presents  some  dilTicultlcs  in  disscctui^  the  flaps, 
becauEC  of  the  palmar  projection  of  the  head  of  the  metiLtaT^.aI. 

The  indsion  is  rackct-sliaped,  a.i  in  amputation  ol  the  toe,  but  it 
begins  higher  up,  above  the  level  of  the  diseased  bone,  and  runs  down 
to  the  web,  across  the  palmar  surface  and  back  to  tlic  starling-point, 
as  represented  in  Fig.  613.  To  dissect  the  flaps  for  the  middle  toe*, 
denude  the  dorsum  of  the  metatarsus  and  divide  it  with  the  bone  for- 


Pra.  tfl«/— AnpuImlioD  at  Ug  toa  with  hc*d  a(  niiUUnal.     (faral*mt.i 

ctps,  and  Ufting  upon  the  divided  end,  dissect  forward  along  the  pal- 
mar surface. 

The  metatarsus  of  the  little  and  great  toes  may  be  sawed.  In 
forming  the  flap  for  the  great  toe  and  its  mctalaisus  (Fig.  614)  do  not 
forget  to  remove  the  sesamoid.  Drain  as  in  amputation  of  the  toes, 
and  suture. 


k 


AMPUTATION  OF  A  PART  OF  THE  FOOT 

As  in  the  case  of  the  band,  the  rule  is  to  conserve  as  much  as  pos- 
sible of  [he  foot  with  this  proviso,  that  a  painful  mass  of  scar  tissue 
does  not  form  in  the  stump  and  the  action  of  the  flexors  ol  the  foot  is 
retained. 

In  the  case  of  traumatism  or  gangrene,  where  the  soft  parts  are 
more  involved  than  Ihe  bone,  the  hue  of  section  follows  the  healthy 
skin  and  the  bone  section  will  be  ma<le  to  accommodate  itself  to  the 
skin  Qapi. 
■'4iypicai AmpultUion. — li  Ae  case  i* one  ot  luberculosb,  the  bone  U 


AKPirrAIION  OF  POOT 


more  involved  than  the  skin,  and  one  may  deleimiiic  the  upper  UmH 
of  the  diseased  bone  and  divide  it  tliere.  In  such  a  ca&e,  one  may 
fashion  a  palmar  flap,  and  make  a  dorsal  scar — ^thc  typical  amputa- 
tion. Bui,  as  Veau  says,  do  not  concern  yourself  with  llie  formal 
(rperatjons,  sucb  as  a  Lisfranc  or  a  Choport — excellent  exercises  on 


Pie.  All. — Pollowing   111*  IJM  <d   dBin4n«> 
(Ian.    Atypical  ampuuUoo.    fVtot.) 


Via.  4ia.— DIvidioii  tba  boon.    (I'm*.) 


the  cadaver — but  saw  the  bones  where  you  roust,  to  remove  oU  the 
disease. 

In  the  cue  of  gangrene  or  Iraumalism,  then,  divide  the  tissues  to 
the  bone,  along  the  line  of  demarcation. 

I'he  borders  of  the  palmar  and  dorsal  flaps  must  correspond  (a 
the  borders  of  the  foot  (Fig.  615).    Oni«  Oat  wAv  \«iX\&  ^\'i  \v«^*w&.» 
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they  should  be  retracted  by  dividing  thai  attachments  close  to  the 
bone,  and  the  bones  arc  divided  high  enough  for  the  flaps  to  come 
together  (Fig.  6i6). 
In  the  case  of  tuberculosis  make  a  transverse  incbloa  dorsally  and 


PlO.  AlT' — SutuRBK  BtteoMT  landoo* 
toikiaOAp.    (I'm*.) 


Tm-  All. — Su^sr*  ■»!  druiuc*'      (Vmb. 


k 


shape  the /tfHj  palmar  ffaphy  transfixion  and  cutting  outward,  or  by 
cutting  from  without  inward  (Fig.  617). 

Suture  the  tendons  to  the  periosteum  or  fibrous  tissues,  for  if  the 

lendo-achilles  is  left  unopposed  the  result  will  be  a  useless  stump. 

Xesect  the  aerva  and  suture,  usmg  ii^tA^  ^^V  (»\%V 


AUFCTTATION  07  FOOT 
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TOTAL  AMPUTATION  OF  THE  FOOT 

In  total  amputation  of  tb«  foot,  the  ex»ct  procedure  wU^  depend 
chiefly  upOD  the  condilioa  of  the  os  calcis.  If  it  h  sound,  PirogoR's ' 
osteoplastic  amputation  ig  indicated.  If  the  os  calcis  is  diseased, 
Symcs'  amputation  is  indicated ~a  disarticulation  at  the  ankle<joint, 
with  erasion  of  the  malleoli.  But  one  cannot  alwa>-s  determine  bo- 
foreliand  the  state  of  the  os  caJcis,  and  therefore  an  incision  should  be 
made  which  will  permit  either  proct-dure  after  the  os  cmlcis  has 
been  examined. 

Pint  Incision. — The  first  incision  extends  across  the  sole  with  one 
end  at  the  tip  of  the  external  malleolus  and  the  other  a  &nger's 


Pio.  6fe.— Lin*  of  IncMaa  loi  nmplcM  kai|nitiilion  of  toot.    (Vrtm) 

breadth  below  the  tip  of  the  internal  malleolus.  (The  internal  mal- 
koluidoes  not  extend  quite  so  low  as  the  external)  (Fifi.  619). 

Ad  assistant  elevates  the  limb;  you  seize  the  foot  with  the  left  hand 
and  make  this  plantar  incision  frona  left  to  right ;  that  is  to  say,  in  the 
case  of  the  right  foot  begin  the  incision  at  thccnd  of  the  outer  malleo- 
lus and  terminate  it  a  finger's  breadth  beluw  the  internal.  In  the 
case  of  the  left  fool,  begin  at  tiic  internal  and  end  at  the  externa) 
malleolus. 

Repeat  the  movement  several  times,  for  there  is  always  consider- 
able difficulty  in  accomplishing  complete  section  of  the  tendons,  some 
of  which  are  oblique  to  the  line  of  incbion  and  others  deep  and  im> 
bedded  in  grooves. 

Steond  fncisioH. — Connect  the  extiwnviw* <A \i«itx*.\w-v»fii»>w^  1 
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dorsal  incisioD,  which  should  be  slif;htly  convex  forvrard  toward  the 
toes.  This  line  crosses  over  the  head  o(  the  astragalus.  The  foot 
should  t>e  lowered  anil  Ute  cut  made  from  left  to  right.  ExterwioD 
of  the  foot  will  facilitate  the  division  of  the  anterior  tendons  and 
ligaments. 

Now  distinguish  the  bead  of  the  astralagus,  and  between  it  and  the 
articular  surface  of  the  malleolus  pass  the  point  of  the  koife  and  cut 


Pn.  An.— Scdlooof  tliet4t«n]U(*iBsnt). 


Pio.  nil.— ClMtioa  Ik*  appM  and  iotanud 
•uihcM  of  tha  M  giki*.     (t'MaJ 


downward  (Fig.  610).    By  this  means,  Uie  lateral  ligaments  are 
divided. 

The  posterior  ligaments  are  divided  by  cutting  along  the  upper 
surface  of  the  os  calcb  (Fig.  6it).  The  joint  is  now  freely  exposed 
and  the  os  calcis  may  be  brought  into  view  and  examined.  In  exam- 
ining the  outer  side,  dUsccI  back  the  soft  parts  for  an  inch,  but  not 
quitesofaron  the  InneT  side.  To  be  sure  of  the  condition  of  the  boae, 
Jis  substance  must  be  inspected. 


AitPOTATION  or  FOOT 


(A)  Suppose  Ike  Os  Calcis  is  Sound. — Graiip  th«  foot  firmly  with 
the  left  hand,  depress  it  and  pull  upon  It  at  the  same  time,  while  the 
assistant  retracts  the  flaps,  which  have  been  loosed  Eroin  the  sides  of 
the  bone. 

The  fiaps  arc  held  back  by  retracton  on  eodi  side,  which  are 
aUppcd  down  with  the  progress  of  the  saw,  the  assistant  bracing  his 
thumbs  against  the  heel. 

The  saw  b  started  In  the  upper  face  of  the  es  eaiciSf  a  finger's 
breadth  behind  the  astragalus  in  a  manner  to  take  off  a  slice  from  ' 
above  downward  and  furwiird  (Fig.  622).    With  the  completion  of 


Fm-  fr]i> — SnOmi  4I  Ihe  01  <alch,     'llw  hw  dincUd  domvinJ  and  (ornrd. 
ttBcUmilippeddoireiHrdu  tkcMir  pragrwHi.     IFarattufi 


1U: 


this  section,  the  foot  k  ranoved,  and  the  posterior  part  of  the  divided 
Oft  c&lcis  is  left  in  the  heel  flap. 

The  next  step  is  to  saw  off  the  maUeeti.  Begin  by  completely  de- 
nuding these  processes  of  their  covering,  skin,  fascia  and  tendons. 
Carry  the  denudation  upward,  a  distance  of  two  fingers'  breadth  l>c- 
bindi  just  above  the  level  of  the  articular  surface  of  the  tibia,  in  front. 
The  posterior  tendons  especially  are  sometimes  difficult  to  dislodge 
from  their  groove. 

The  line  of  section  bung  thus  cleared,  the  heel  flap  Is  held  well  up 
toward  the  calf,  out  of  the  way,  by  the  assistant,  who  also  supports 
the  leg  in  the  horl/oniul  position. 

It  is  well  for  the  operator  to  steady  the  limb  by  seizing  one  of  the 
malleoli  with  a  bone-holding  forcei>s.  The  uiw  enters  just  above  the 
articular  line  in  front,  and  emerges  a  full  finger's  bieadlh  above  t.b'xV. 
level  (Fig.  633).    If  the  section  vt  wA  canA'AV^  Ttt»&R,>i«».w*w*"'^ 
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tion  of  the  sawed  surface  of  Ihe  os  calcis  to  thai  of  the  Ubia  may 
be  imperfect. 

Complete  tlie  hetnostasis,  bring  the  two  bone  surfaces  together,  and 
suture  the  aaterior  tendons  to  the  fibrous  covering  of  the  under  sur- 
face  of  the  os  calcis,  the  better  to  fix  this  stump  in  position.  It  it  is 
feared  the  bone  will  slip,  one  or  two  bone  sutures  may  be  employed. 
Suture  the  skin,  usually  employing  drainage. 

(B)  Suppose  tie  Os  Calcis  it  Diseased.— \a  case  the  os  calcia  is  dis- 
eased, it  must  be  entirely  removed,  instead  of  sawod. 


I 


PlO.  Axj. — Parti  Mmo**d  b  Ptracofl')  «inpuUti«D  nprctmicd  Id  duk.    {Vt*m.) 

The  left  hand  strongly  flexes  the  foot,  until  the  posterior  end  of  the 
OS  calcis  points  upward  (Fig.  b-iA),  i^nd  as  tlie  point  of  the  knife  dis- 
sects the  tissues  o£E  the  left  side,  the  foot  is  rotated  to  the  right,  and 
when  working  on  the  right  side,  rotated  to  the  left ;  in  this  manner  the 
03  calds  is  finally  enucleated,  being  careful  to  follow  tlic  bone  closely 
and  not  to  "button-hole"  the  flap. 

Remember  tite  principal  vessels  arc  to  the  inner  nde  and  are  to  be 
lifted  up  with  the  flap. 

£speci3l  care  is  requited  when  thcattachmcntof  thctendo-acbiUcs 
M  divided;  the  bone  must  be  s\iivtA,  Vw^^.^i^a«■«\****iRaJlv  »«!>- 


Fic  Aij. — Syn*'*  •mputttion  o(  th«  foot.    (Far«*(WJ 
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cutaneous,  and  it  is  easy  to  puacture  the  flap.  Vou  may  expect 
this  stage  to  be  tedious. 

Finally  the  foot  will  be  rcmovftl  (Fig,  6js)- 

Now  denude  the  lower  end  of  the  bones  of  the  leg,  observing  that 
the  tendons  in  front  arc  hold  down  by  their  fibrous  sheaths.  In 
order  to  facilitate  this  dissection,  sweep  the  point  ol  the  knife  around 
the  bone,  keeping  it  in  dose  contact  with  the  bone.    This  dissection 


Pa  Ai0, — Sulur*  ud  ininrngt.     IV(«li.> 

must  be  carried  upward  for  an  inch  and  the  malleoli  will  be  com- 
pletely exposed. 

Steady  the  leg  with  a  bone-holding  forceps,  aiid  saw  the  bones  at 
the  level  of  the  cartilage,  Begin  by  notcMng  the  tibia,  then  com* 
picle  the  section  of  the  external  malleolus  and  terminate  with  the 
section  of  the  tibia.     If  some  cartlUge  remains,  it  may  be  srraiwd  off, 

Resect  Ihc  nerves,  suture  and  drain  (Fig.  626), 


1^ 


AMPUTATION  OF  THE  LEG 

The  leg  msy  be  amputated  at  any  level.    Formerly,  when  sup- 
fration  was  thcnilc,  andthec\calm■wa*^axlt,*6!B^K«^»^■^MKl  pain- 
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fill,  prohibiting  the  use  of  artificial  limbs,  the  "point  of  election" 
was  high  up.  The  knee  was  flexed  and  the  patient  made  use  of  a 
"peg-leg,"  the  weight  falling  on  the  patelk  (Fig.  627). 

With  present  methods  the  scar  is  a  matter  of  less  concern  and  the 
aim  should  be  to  amputate  as  low  down  as  possible,  to  the  end  that 


Pig.  637. — Kn«  fluid  fee 

"peg-leg."     fyiau.) 


Pic.  (lit. — Artificial  limb       Via.    ttg- — Amputation  ol 
applitd.      (fnii.)  leg.     Unci  oC  leclion  of  tioft 

parU  and  bona.     IVtaa.) 


the  muscles  may  be  preserved  to  render  efficient  an  artificial  limb 
(Fig.  628). 

This  principle  is  true  only  within  certain  limits.  Amputations 
just  above  the  ankle  never  furnish  a  good  stump  ^or  an  artificial  limh 
It  is  better  to  amputate  at  the  junction  of  tVie  middle  and  lower  tl 
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In  the  case  o(  IraumatUm  and  gangrene,  then,  do  an  atypical 
amputation,  prescrvuif;  carefully  the  sound  tisEUc  and  dividing  the 
bone  to  accommodate  tlie  skin  flap. 

If  the  bone  is  involved  to  a  greater  extent  than  the  skin,  as  in 
tuberculosis,  a  typical  amputation  may  be  done.  If  the  stump  be- 
low the  knee  h  4  inches  long  it  can  manage  an  artMclal  limb. 


Fk.  4]]. — Locatalat  Ihs  iltachmeau  u[       PiC  6j4. — DuMctins  a^dwinud* 
tbiflaptolhtttbi*.     IVnm.)  wilh  ttie  uUry.     (Cmh.) 

There  are  numerous  methods  of  amputating  the  leg,  some  appro- 
priate to  one  level  and  some  to  another,  but  (or  the  sake  of  simplicity 
but  one  need  be  described- -one  which  may  be  used  vritlt  fair  success 
in  any  part  of  the  leg.  In  any  case  avoid  redundancy  of  flap  if  on 
artificial  leg  is  to  be  worn. 

ItuhioM. — Begin  with  a  circular  incision  of  the  skEo  about  tki 
inches  below  the  level  of  the  proposed  bone  section  (Fig.  619).    This 

isioD  will  divide  the  skin  and  a^'Oftutwo.  'VL  bonl,  cucfuUyj 


L      lacaes 
^Mdsioi 
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separate  the  »kin  from  the  tibial  creat  (Fig.  630).  Next  divide  the 
musdes  at  the  Ic\-cl  of  the  retracted  skin.  Divide  the  muscles 
completely,  but  make  the  incision  oblique  to  the  axis  of  the  limb,  so 
that  the  incision  reaches  the  bone  at  a  higher  level  than  at  the  sur- 
face (Fig.  631)- 

To  be  certain  that  all  the  muscles  are  divided,  one  may  re-pass  the 
bistoury,  as  in  the  forearm  [Fig.  596).  Next  denude  the  bones  with 
the  rugine,  reaching  above  the  level  at  which  the  bones  are  to  be 
sawed.  This  denudution  is  motl  difhcult  and 
tedious  behind,  on  account  of  the  6brou3  «(• 
tachmcnts  of  various  muscles. 

The  interosseous  membrane  is  to  be  detached 
by  a  few  vigorous  strokes  with  the  rugine  from 
below  upward.  Divide  it  at  the  level  of  the 
proposed  bone  section. 

Retract  ihc  flaps  with  three  gauze  compresses, 
one  passed  between  the  bones,  one  applied  in 
front  and  one  behind;  all  to  be  held  Brmly  by 
the  assistant. 

Bepn  Uu  sawing  by  notching  the  tibia,  then 
completely  divide  the  fibula  and  end  with  (he 
section  of  the  tibia.  Plane  ofl  the  projecting 
angle  of  the  anterior  border  of  the  tibia,  resect  the  nerves  and  Ilgate 
the  bleeding  points.  He  sure  the  fibula  is  not  left  longer  than  the 
tibia  to  interfere  wilh  an  artificial  limb.  Drain,  suture  the  anterior 
muscular  flap  to  the  posterior,  and  suture  the  skin  (Fig.  631). 


Fro,  A)».— AmpoM- 
lian  coiBplel&  Tnat- 
v*n*  draioagt.    (fMaJ 


AMPUTATION  THROUGH  THE  KNEE-JOINT 

This  operation  should  be  done  in  preference  to  an  amputation  of 
the  thigh. 

"Tlie  femoral  artery  having  been  controlled,  the  limb  supported 
over  the  edge  of  the  able  and  slightly  flexed,  the  surgeon  slandingon 
Ihe  right  Mc  of  either  Umb,  marks  out  two  broad  lateral  flaps  as 
follows:  his  left  thumb  and  Index  finger  being  placed,  the  former  over 
the  center  of  the  hca<l  of  the  tibia,  tlic  latter  at  the  cofrcspondinv, 
point  behind,  opposite  the  center  ol  ihe  \vAsA.,  Vft  w«i»&  <ssj."i.Vs».'<to» 
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case  of  (he  right  Unib)  an  inner  flap  by  an  inciaion  which  commences 
behind  at  the  index  finger  and  runs  down  the  back  of  the  leg  for  3}^ 
Inches,  and  then  cur^'es  up  to  the  thumb.  A  simiLir  flap  is  shaped 
on  the  outer  side. 

"  i'he  inuei  Sup  mu^t  be  sliglitly  larger,  in  view  of  the  Urge  side  of 
the  inner  condyles. 

"  The  flaps  consist  of  skin  and  fascia.  Mdien  they  have  been  raised 
lo  the  level  of  the  articulation,  the  Ugamcntum  patcllx  is  severed. 


k 


FlO.  AjJ.'^ARipataUaB  of  thi|h.     Clrcnln  indifoD  of  tht  aUa 


allowing  the  patella  to  go  upward.  The  soft  parts  around  the  joint 
are  then  cut  through  with  a  circular  sweep  and  the  leg  removed.  In 
doing  this,  the  limb  being  flexed  to  relax  the  parts  and  facilitate 
opening  the  joint,  the  semicircular  cartilages  will  v<rry  likely  be  found 
endrcUng  the  condyles  of  the  femur  and  are  to  be  left  in  tiiu  by 
dividing  the  coronary  lignmctit-^  which  tie  them  to  the  tibia.  The 
condyles  should  always  be  saved  if  possible  for  they  favor  the  useful- 
ness of  an  artificial  limb.  Resect  the  nerves,  ligatc  the  vessels, 
draia  and  suture."    (J^'^obson's  OptttVwt^iMKwj.^ 
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AMPUTATION  OF  THE  THIGH 

Uclerminc  the  level  of  the  bone  section.  About  tlie  distAnce  of  one 
dbmeter  of  the  Umb  below  this  level,  describe  a  circular  iMciiion, 
dtv-idutg  the  skin  and  fasda,  which  may  dewcnd  a  little  further  be- 
hind than  in  front,  if  deured. 

The  patient's  legs  are  drawn  out  well  over  the  edge  of  the  (able,  the 
sound  limb  flexed  and  the  injured  one  held  by  an  assisUnt    The 


^.»tM«te.< 


fl|l(mtOFS^>><^  tc*  ^c  outside.  Another  assistant  encircles  the  tliEgh 
•bOVfttite  level  of  the  indsion,  with  Im  tiands.  If  the  conventional 
amputating  knife  is  used,  begin  (on  the  right  thigh)  by  passing  the 
knife  under  the  limb  and  with  its  heel  resting  upon  Ihc  upper  surface, 
bring  it  in  a  circular  swcqi  back  around  the  thigh,  dividing  succes- 
sively the  integument  of  the  internal,  inferior  and  external  surfaces. 
The  position  of  the  hand  may  be  slightly  changed  and  ilie  incbion 
continued  up  over  the  anterior  surhcc;  or  that  may  be  divided  by  a 
second  movement  (Fig.  635). 

In  the  meantime,  tlic  left  hand  has  steadied  the  skin;  the  assistant 
now  retracts  it  while  ils  fibrous  attachments  are  loosened  (Fig.  6^^ 
until  there  is  a  separation  of  at  least  Hvwt  feni<enl  \i^«a&^-    Kv'&e* 
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level  of  the  retracted  »l;in,  divide  ihe  muscles  as  the  skin  ms<li\-ided, 
aiming  to  reach  the  bone.  But  the  divided  muscles  do  not  equally 
retract,  and  a  secand  circular  inctsioH  of  the  mutdts  at  the  le\'et  of  (he 
retracted  skin  is  necessary  to  insure  a  uniform  slurop  (Fig.  (138). 

Denude  Ihc  femur  bejood  the  level  of  llic  proposed  bone  section. 
Direct  the  assistant  to  retract  Ihc  flap  with  two  lateral  compressea  or 
retractors. 


Pic  <U5. — AmpuUtion  ol  tliitti.    Clrsulut  uctMn  el  th*  miucloa  •lut  ntTMiion  af  Atn. 

Saw  the  femur,  li^ale  all  vessels  likely  to  bleed,  suture  the  muscles 
over  the  end  of  the  femur,  drain,  and  auture  the  skin. 


^^a 


AMPUTATION  OF  THE  HIP-JOINT 

"Primary  amputation  of  the  hip  cornea  under  considention  in  any 
exten^ve  crusli  of  the  thigh  or  gunshot  injury,  but  offers  hardly  any 
chance  while  the  primary  shock  exists. 

"The  better  plan  is  to  try  and  check  the  hemorrhage,  dean  the 
wound  as  much  as  po«»il>lep  [Kick  with  gau&e  and  wait.  The  patient 
paving  rallied  from  the  shock,  and  g,aik^cTtc,'%\au^unc  and  necrosU 


AKPDTATION  Hn^;olKT  fQJ 

being  inimiiient,  amputation  U  indicated  with  a  fair  prospect  of  sav- 
ingUfc*  •  •  The  UrslsUph  to  control  hemcrrliage.  •  •  •  Bui  there 
is  one  method  safe  and  applicable  to  all  au«g  and  especially  when  the 
surgeon  is  unaccustomed  to  the  operation,  and  tliat  is  to  divide  the 
common  femoral  vein  and  artery,  eavh  between  two  ligatures.  There 
is  then  no  further  bleeding,  except  from  the  region  of  the  crucial 
anastomosis  behind,  the  vessels  forming  which  arc  easily  picked  up 
and  divided." 

Formation  of  the  I'la^s. — "From  the  lower  end  of  ihc  longitudinal 
incision  (or  tying  the  vessels,  a  circular  incision  is  continued  around 
the  thigh,  the  skin  flap?  retracted  and  the  soft  parts  divided  as  ampu< 
lation  of  the  thigh."     (Walsham*s  Surgery.) 

Senn's  BloodUss  Amputation  at  the  Itip-mnl. — First  incision:  with 
the  pelvis  reeling  on  the  lower  edge  of  llie  table,  make  a  straight  in- 
cision (beginning  about  3  inches  above  the  great  trochanter)  about 
8  inches  in  length,  directly  over  the  center  of  the  great  trochanter, 
and  parallel  to  the  long  axis  of  the  limb.  When  the  knife  reaches  the 
great  trochanter,  Us  point  should  be  kept  in  contact  with  the  bone 
the  whole  length  of  the  remaining  part  of  the  ind^on. 

The  margins  of  the  wound  are  now  retracted  and  any  spurting  ve»- 
sel.!  secured. 

The  trochanteric  muscular  attachments  are  now  severed  close  to 
the  bone  with  a  stout  scalpel.  The  cleaning  of  the  digital  fossa  and 
the  division  of  the  obturator  extemus  tendon,  require  special  care. 
The  thigh  is  now  fleied,  strongly  abducted,  rotated  inward,  when 
the  capsular  ligament  is  divided  transversely  at  its  upper  and  poste- 
rior aspect.  The  remaining  portion  of  the  capsular  ligament  is  sev- 
ered, while  the  ibigh  is  brought  back  to  a  position  of  slight  flexion, 
after  which  it  is  rotated  outward  and,  if  possible,  the  ligamentum  teres 
is  cut.  If  this  cannot  be  done,  the  head  of  the  bone  is  forcibly  dis- 
located upon  the  dorsum  of  the  ilium  by  flexion,  adduction  and  rota- 
tion of  the  thigh. 

The  trochanter  minor  and  upper  part  of  the  shaft  of  the  femur  are 
deftred  by  using  a  scal]>cl  and  periosteal  elevator  alternately.  At 
the  completion  of  this  part  of  the  operation,  the  femur  is  in  a  position 
of  extreme  adduction  and  the  upper  portion  projects  some  distance 
from  the  wound. 
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If  the  sttrgeon  hns  kept  in  close  contact  witb  the  bone  ai\()  has  used 
the  knife  sparingly  and  the  periosteal  elevator  freely,  the  hcmorrlu^ 
has  been  slight. 

FJaslie  constriction  is  now  applied.  Bring  the  limb  down  in 
stmight  line  with  the  body,  A  long  straight  hemoitiiilic  forceps  b 
inserted  into  the  wound  behind  the  femur  and  on  a  level  with  the 
trochftnter  minor  when  in  a  normal  position.  The  instrument  is 
then  pushed  inward  and  downward  z  inches  below  the  ramus  of  the 
Ischium  and  just  behind  the  adductor  muscles.     As  soon  as  the  point 


>>l  th*  laBMi  do*a  to  lb*  muKln. 
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posterior  UitmiDt  bl  Iba  Ibltb.     Flipt ' 
tStmi.i 


can  be  felt  under  the  skin  in  this  location,  aAncb  incision  is  made 
through  the  skin,  through  which  the  instrument  is  made  to  emerge 

After  enlarging  the  tunnel  made  in  the  soft  tissue:^  by  dilating  tiic 
branches  ut  the  forceps,  a  piece  of  aseptic  rubber  tubing,  3  or 
4  feet  in  length,  is  grasped  in  the  middle  with  the  forceps  and 
drawn  along  the  tunnel  as  the  forceps  are  witlidrawn,  whereupon  the 
rubber  tube  is  cut  in  two  where  It  was  held  by  the  forceps. 

With  one-half  of  the  tube,  the  anterior  segment  of  the  thigh  h 
constricted  sufficiently  firmly  lo  intercept  borh  the  arterial  and  ven- 
ous rircubtion  completely. 


AMPUTATION  OJ  HIP-JOICT 
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Before  Uic  constrictor  is  lied,  the  limb  should  be  held  in  ihc  vcrtictU 
position  long  enough  to  render  it  pmclically  bloodless.  The  elastic 
constrictor  is  either  tied  or,  still  belter,  held  with  a  forceps  at  the 
point  of  crossing. 
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Klc-  Aj!. — Scuii'i  inetboit  ti  ptrtotntni  bloodltw  unpulnUoa  at  Ux  blicjoiot.  Olilo- 
CAtiun  o[  \\ttA  of  liinur  «nii  iippx  P«nJon  of  (Wt  tbtougb  ilralchi  rUmntX  Incicioii. 
Blulic  comlclctoii  ia  place;  tht  aDtciior  «tii  tM. 


The  posterior  segment  of  the  thigh  is  constricted  by  the  remaining 
half  of  the  tube,  which  is  drawn  sufficiently  tight  behind;  the  ends  of 
llie  tube  are  made  to  cross  each  other  and  are  brought  forward  and 
made  to  include  the  anterior  segment,  when  they  arc  again  firmly 
drawn  and  tied,  or  otherwise  fastened  above  the  6rst  con^ulcUn, 
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furnishing  an  additional  security  against  hemorrhage  from  the  larger 
vessels  in  the  anterior  flap,  when  cut  during  the  amputaiioo 
(Fig-  636). 

After  the  principal  blood  vessels  have  been  tied,  the  posterior  con- 
strictor is  removed  and  additiunal  bleeding  points  are  secured  before 
the  anterior  constrictor  is  removed  (Fig.  637). 

Surface  compression  with  a  compress  wrung  out  of  hot,  normal 
salt  solution,  is  a  valuable  aid  10  minimising  the  hemorrhage,  after 
the  removal  of  the  constrictors. 

"As  this  method  of  controlling  hemorrhage  docs  not  require  the 
presence  of  a  skilled  assistant,  it  will  prove  of  especial  value  in  eroei- 
gencj'  cases.  The  operation  can  he  performed  with  the  instruments 
contained  in  every  pocket  case.  Should  an  elastic  tube  not  be  at 
hand,  the  constriction  can  be  made  in  a  satL<Jactory  manner  by  sub- 
stituting a  cord  made  of  sterile  gauze,  tightened  with  a  lever  of  some 
kind,  as  is  clone  in  applying  the  ordinary  Spanish  windlass."  (Scnn, 
Practical  Surgery.) 

The  amputation  Is  completed  by  cutting  antero-posterior  Saps  as 
shown  in  Kg.  636. 


I 


CHAPTER  XXIII 

DILATATION  OF  THE  SPHINCTER  ANI;  OPERATION  FOR 
PILES;  OPERATION  FOR  FISTULA 

DILATATION 

Tempoiary  paralysis  of  tbv  anal  ^-phinctcr  is  Ihe  preliminary  slrp 
to  mo«[  of  the  intervention!!  on  Uie  rectum,  and  U  of  itself  usually 
sufficient  fur  the  cure  uf  lissurcs. 

The  patient  sJiould  be  purgcil  the  day  preceding  the  operation 
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Via.  All.— DllaUtlOR  of  Xht  rccrlMiD.     (fMB.) 

and  the  rectum  should  be  washed  out  with  soap  and  water,  prelim- 
inary to  the  actual  operation. 

General  anesthesia  is  almost  indtspeDsabk  and  it  needs  to  be  pro- 
found, for  the  anal  reflex  is  one  of  the  Uat  to  yield.    Spinal  anea-J 
thesia  is  often  useful  in  anal  operationa. 
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In  th«  alksence  of  a  special  dilator,  begin  by  inserting  the  two 
thumbs  back  to  back,  and  bracing  the  fingers  against  the  outer  sur- 
face ot  the  lili»,  slrclching  the  sphincter  by  rhyllimic  movements  of 
the  thumbs,  gradually  increasing  the  force.  ITicrc  is  no  danger  of 
overdilalation,  so  continue  until  the  lhumb»  arc  in  contact  vrith  the 
ischial  tubcro^ties  (Fig.  638).  Drainage  is  indicated  in  simple 
dilatation  for  fissure. 


Employ  cither  one  large  or  two  or  three  small  tubes  well  wrapped 
with  iodoform  gauze  soaked  in  cocainized  vaseline  (vaseline  thirty 
parts,  cocaine  one  part),  in  order  that  the  subsequent  padn  may  not 
be  90  severe  (Fig.  639).  The  tubes  may  be  removed  on  the  second 
day  and  the  bowcb  moved  on  the  third. 


OPERATION  FOR  HEMORRHOIDS 
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Most  cases  of  piles  are  curable  by  local  and  constitutional  treat- 
ment; however,  those  that  arc  very  large,  bleeding  and  inflamed, 
require  an  ojieraiion  for  their  removal  and  radical  cure. 

There  arc  several  methods  tA  ^wxixax,  tomiij  q(  which  arc 
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none  dangerous  and  quite  within  the  scope  of  every 
practitioner. 

The  following  may  be  recommended  in  tliose  cases  in  which  the 
marginal  tumors  ate  well  defined  but  not  pedunculated; 

Begin  by  a  careful  cleansing  of  the  bowel  by  purgation  and  lavage. 
TJircc  days  before  the  operation,  give  a  free  purge  and  prescribe  a 
liquid  dieL  Prescribe  an  enema  eadi  morning  and  evening  for  thA 
next  two  days.  On  the  day  preceding  the  operation,  it  b  a  good  j^ 
to  check  peristalsis  with  a  small  dose  ot  opium. 


ij^ 
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Employgcneralancsthesia.  Carefully  cleanse  ihepcri-anal  re^on 
and  scrub  the  rectum  with  soa])  and  water.  DiUte  the  anus,  as  pro- 
viously  described;  and  when  the  dilatation  is  complete  the  anal  orifice 
will  be  everted  more  or  Iciis,  presenting  a  ring  of  pile  tumors.  Fasten 
the  pile  tumor  with  a  forceps,  and  at  its  lower  end,  make  a  sliort 
curved  incision  (Fig.  640).  The  incision  involves  only  the  skin, 
which  is  to  be  loosened  from  the  underlying  structures  by  a  little 
blunt  dissection.  Suture  this  part  of  the  skin  before  proceeding 
further,. using  a  small  cuncd  nccdig  urmcd  with  a  No.  1  cat^ub 
Tie  the  suture  moderately  light  and  Veavt  X\v«  \>K«a&fcVwi.%\s«' 
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landmark,  which  will  be  appreciated  lat«r  on.  Pass  Iwo  or  three 
sutures  in  this  manner,  depending  upon  the  length  of  the  incision 
(Fig.  641). 


Pio.  6«t^— PiMini  tlw  mdu  by  blaat 


Ac  a44.— Buiyini  tlw  padlcto  far  Pio.  64]^ 

nlufv.    (Kmh.) 
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Again  prolong  the  incision  on  eiilier  side  a  UtUe  way  aod  detach, 
by  blunt  dissection,  the  lips  of  the  wound  from  the  veins  bcncaib,  by 
wliich  means  a  sort  of  pedicle  is  formed  (Fig.  641).    Ttiis.  pedicle 
consists  of  a  part  of  tlie  veim  w^ucYi  u«  \o  \)«  Vvc;&ud  and  excised. 


OPERATION   FOS   PILES 


to3 


Pass  a  ligature  around  a  part  of  the  veins  (Fig.  64^)  and  tic  Di- 
vide tfae  legated  veins  to  the  outer  side  and  cut  the  ligatures  short. 

Now  pass  a  suture  so  as  to  enclose  and  cover  in  (he  stump 
(Fig.  644)- 

Again  prolong  the  original  incision  on  each  side  of  the  base  of  the 
tumor  and  expose  more  of  the  pedicle;  ligate,  excise  and  suture  as  be- 
fore, until  finally  the  upper  pole  of  the  tumor  ia  reached,  and  the  last 
of  the  pedicle  tied  oil  (Fig.  645). 

The  terminal  sutures  enclose  tlie  last  stump  of  the  pedicle  and  com- 
plete the  repair  of  the  incision  at  the  same  time  (Fig.  649). 


fm.ii/i. — Applvlni  ttw  lut  lotur*.  (fMii.) 


Fio.  64T.— TrMtmaat   el    alnnud 
piln  br  Hutory.    (Vmb.) 


It  is  better  to  proceed  thus  from  below  upward  in  order  that  Ihe 
blood,  always  considerable,  will  flow  downward  and  mask  only  the 
Acid  already  sutured. 

The  line  of  inci&ion  must  follow  closely  the  base  of  tlte  tumor,  for 
if  the  edges  of  the  wound  arc  too  widely  separated,  the  strain  may 
cause  the  sutures  to  tear  out. 

If  the  whole  of  the  anal  circumference  is  involved,  it  is  necessary  to 
treat  in  the  manner  described  the  two  sides  only. 

Do  not  disturb  the  anterior  and  posterior  poles  of  the  anal  border, 
although,  if  necessary,  those  poinu  may  be  touched  up  with  the 
thermo-cautery. 

Place  drainage-tubes  wrapped  with  Iodoform  ^auiA  %&v<»<>.\K\'-f«^ 
vaaelin^  aa  described  under  the  head  ol  BV\a,\a\Jw[i  oN.  >S£«-'S'"i^<i««-^*^- 
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DILATATION  OF  TUB  SPUIKCTER  AKt 


Tlie  subsequent  pain  is  always  severe  and  will  lequirc  a  hypoder- 
mic injection  of  morphine.  Relenlion  of  urine  is  often  present. 
The  external  dressings  should  be  changed  daily  and  liquid  diet  main- 
tained for  &ve  or  six  days  and  the  bowels  kept  under  reslnint.  Do 
not  be  concerned  with  the  swelling. 

On  the  sixth  day,  remove  the  dmlnage-tuhe;  on  the  seventli,  open 
the  bowels  witli  castor  oil  or  compound  licorice  powder,  one  heaping 
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FN.  iitt — Latins  opm  tb«  trtok  ol  flitula  on  tli*  groovtd  diiwctor.    {Vhh.) 

teaapoonful  every  four  hours  till  the  bowels  move,  and  instruct  the 
patient  to  cleanse  carefully  the  anal  region  after  each  movemeat. 

The  sutures  will  be  absorbed  and  if  none  give  way  too  soon,  the 
healing  will  be  complete  in  about  two  weeks;  otherwise  there  may  be 
a  raw  surface  which  will  need  to  be  dressed  a  Uttle  loiyger. 

In  certain  cases  there  is  no  well-defined  tumor,  but  the  surface  is 
uktfiUtd,  infected  and  exceedingly  painful,  and  is  unaffected  by  pa- 
tient local  treatment. 

In  such  a  case,  llie  thernio-caulery  will  probably  give  the  best  re- 
sults.    For  one  or  two  days  the  patient  is  kept  in  bod  and  a  moist 
dressing  applied  wJiich  will  diminish  the  swelling. 
Employ  general  anesthesia,  cieaLtisft  a.ft.A  S'AaJ.t  \!oit  Wim*.    The 
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thermo-cauter>'  is  heated  to  a  dull  red.  Pressed  iDto  the  tumor,  it 
loses  its  glow  (Fig.  647).  ReJical  it  und  reapply  a  «hort  distiince 
from  the  point  of  application,  and  in  this  manner  proceed  until  the 
pile  has  been  well  punctured.  It  is  not  necessary  to  puncture  deeply. 
Apply  drainafic  and  a  moist  dressing.  The  subsequent  pain  is  al- 
ways severe  and  must  be  controlled  by  a  hypodermic  of  morphine. 
There  may  be  retention  of  urine  requiring  relief  by  catheterization. 


PiO.  &49.— Cauterlxillon  of  tha  iliwluMiU  a(,llu  ISmuU.     (^MH.) 

The  dressing  must  be  renewed  twice  daily.  The  eschar  will  drop  off 
between  the  fourth  and  eighth  day,  and  the  boweb  should  be  moved 
about  the  eighth  day.    The  cure  will  be  complete  ui  about  a  month. 


OPERATtOK   FOR  ANAL  riSTin.A 


A  grooved  director  is  passed  through  the  fistulous  tract  and  emerg- 
ing in  the  rectum,  itt  point  is  caught  by  the  finger  in  the  rectum  and 
brought  outside  the  anus.  'I1ie  whole  length  of  the  tract  is  laid  open 
(Fig.  648). 

The  diseased  tissues  are  then  curetted  or  touched  with  the  cautery 
{Fig.  649).     Pack  with  gauze  until  repair  by  granulation  is  complete. 
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CHAPTER  XXIV 

PHIMOSIS;  PARAPHIMOSIS;  CIRCUMCISION; 
HVDROCEU^  i  CASTRATION 

PHIMOSIS 

Phimosis  mAy  be  congenital  or  acquired,  though  it  is  much  more 
frequently  the  (orracr.  There  is  usually  present  one  or  both  of  two 
conditions:  a  redundant  prepuce  with  contracted  odftce;  or  a  frenum 
so  short  as  not  to  permit  retraction  without  marlced  bowing  of  the 
ojrgan. 

The  disturbances  produced  by  congenital  phimosis  are  due  either 
to  mechiLDical  interference  or  reflex  irritability,  although,  of  course, 
many  cases  of  phimosis  seem  to  give  rbe  to  the  symptoms.  The 
mechanical  interference  may  lead  to  infection,  balanitis,  or  even  ure- 
thritis, or  to  struintng  which  may  be  the  origin  of  an  inguinal  or 
umbilical  hernia;  the  straining  may  abo  produce  prolapsus  ani  or 
hydrocele  by  pressure  on  the  spermatic  vessels. 

The  reflex  symptoms,  often  due  perhaps  to  the  adhesions  of  the 
prepuce  to  the  glans,  are  numerous  and  varied,  the  most  common  be- 
mg  disturbances  of  micturition,  erethrism,  and  functional  nervous 
detangements. 

Every  case  of  phimosis,  therefore,  should  receive  attention  in  In- 
fancy, and  in  general  the  only  treatment  worth  while  is  circumcision. 

The  acquired  phimosis  of  adult  life,  mo3t  often  due  to  acute  in- 
fective mflammatioos,  is  usually  to  be  relieved  by  antiseptic  washes 
and  treatment  addressed  to  the  septic  cause. 

PARAPHIMOSIS 


^^  cause! 


Paraphimo^s  has  its  origin  in  certain  malformations,  traumalisre, 

or  inflammations,  and  appears  in  many  degrees  of  severity.    In  some 

causes  it  is  easily  reduced;  in  others,  irreducible  without  an  operation. 

is  always  tiie  danger,  in  seveit  &Qcl  neglected  cases,  of  ulcera- 
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tion,  sloughing,  or  gangrene.  The  appearances  aie  more  or  leu  con- 
stant: the  exposed  glans  is  swollen  and  reddened;  behind  it  is  a  collar 
of  congested  mucous  membrane;  hehind  this  a  deep  furrow  in  which 
lies  the  constricting  band;  and  behind  this,  another  band  of  swollen 
integument. 

An  effort  must  be  made  at  once  to  reduce  the  foreskin.  The  re- 
duction is  always  painful.  Begin  by  thoroughly  cleansing  itnd  cocain- 
ixing  the  parts.  Apply  a  compress  saturated  with  a  lo  per  cent, 
solution  of  cocaine  and  then  wail  ten  minutes. 

Smear  a  little  vascluic  on  the  batano-prcputial  funow,  but  not  over 
the  glans  generally,  else  the  manipulating  fingers  will  slip. 
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The  purpose  I*  lo  applj'  a  slow,  firm,  and  progressive  pressure  to  the 
engorged  tissues,  at  the  .siimc  time  matting  traction  forward  on  the 
foreskin  ami  pressure  backward  on  the  glans. 

There  arc  several  ways  of  doing  this,  of  which  the  following  is  an 
excellent  method:  grasp  the  penis  behind  the  glans.  between  the  first 
and  second  fingers  of  each  hand,  and  while  these  make  compression 
and  traction,  the  two  thumbs  are  brace^l  against  the  apex  of  the  glans 
(Fig.  650). 

After  reduction  is  accomplished,  measures  must  be  employed  to 
subdue  the  inflammation  and  the  patient  advised  of  tite  necessity  for 
a  circumcision  later  to  insure  nKain»l  a  recurrence. 

If  reduction  cannot  l>c  accomplished  by  these  »iea.sures,  an  opera- 
tion must  be  done  without  delay.  The  purpose  is  to  divide  the  re- 
stricting band,  which  lies  in  the  groove  between  the  t.w<:t  vAq»» 
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Inject  a  little  cocaine  along  the  line  of  incision  which  is  usually  to 
Ihe  middle  line  of  the  dorsum  and  ju.it  behind  the  corona  (Fig.  571). 

Use  the  point  of  the  knife,  makinf;  short,  firm,  shallow  cuts,  until 
the  constricting  band  is  felt  to  yield.  A  too  bold  incision  m»y  result 
in  seriously  wounding  the  corpora  cavernosa. 


Pie.  611. — DividinB  th^  cooftrictlni  b4nd  in  puaphlrnoUi.    (KoaO 

The  bleeding  in  any  event  will  usually  be  free  but  ceases  spontane- 
ously. The  wound  which  at  first  was  vertical,  becomes  transverse 
when  reduction  is  completed,  and  b  sutured  in  that  direction. 

Apply  a  moist  dresung  and  if  there  h  no  ulceration  or  gangrene,  the 
swelling  will  soon  subside.  But  in  this  case  also  the  patient  must  be 
advised  of  the  danger  of  recurrence  unless  a  circunKiuon  is  done  for 
the  relief  of  the  narrowed  prq>uce  or  the  short  frcnum  after  the  in- 
flammation has  subsided. 

CIRCUMCISION 


I 


This  is  an  excellent  operation  probably  not  often  enough  done  in 
infancy,  when  it  is  simple  and  without  danger,  and  may  preeeni  the 
diiturbaaces  oi  adolcsccQCC,  const(\u^v.  uv^m  phimosis. 
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In  adult  life  it  is  often  the  primary  step  toward  the  relief  of  acute 
disorder?  and  sexual  irrcRii! antics. 

The  Operation. — Crt-nend  anesthesia  is  nearly  always  indicated  in 
children ;  local,  in  adults.  Toaecure  local  anesthesia,  begin  by  lightly 
tamponing  the  preputml  orifice  wilh  a  pledget  of  cotton  snlwrated 
with  a  10  per  cent,  solution  of  cocaine,  and  left  in  posilion  for  at  least 
five  minutes.  Next  inj«ct  llic  foreskin  in  the  line  of  the  proposed 
incision,  using  a  4  per  cent,  solution  of  cocaine  or  Schlclch's  solu- 
tion. Tlie  loo  rapid  absorption  of  cocaine  may  be  prevented  by 
constriction  of  the  base  of  Ihc  pcnb. 


Fic  (ji.— lUMdtloB  ot  Ihe  pnpoc*.    (f mb.) 


When  the  anesthesia  h  established,  break  up  the  preputial  ad- 
hesions with  a  grooved  director  or  probe,  usually  not  difficult  in  an 
infant  but  sometimes  difficult  in  the  adult,  following  balanitis. 

There  arc  various  methods  of  making  the  incimn,  any  of  which, 
properly  emjiloyed,  will  give  good  results.  Suppose  the  prepuce  is 
long  and  slender:  begin  by  holding  the  penis  vertically  and  ifilhout 
making  traction  on  the  foreslein,  apply  a  forceps  so  that  its  bladcslie 
parallel  with  the  oblique  line  of  the  corona  (Fig.  652).  Use  care,  of 
courae,  not  to  pinch  the  glan».  Divide  t]ie  foreskin  with  the  bis- 
toury, allowing  the  blade  to  hug  the  upper  side  of  the  forceps,  that  no 
bruised  tissues  may  be  left  behind.    TKe  &W\n  ttViux^A'*^'^'^''!^'^'^ 
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mucosa  c»vermK  the  glans.  Divide  this  mucous  covering  along  Ibt 
middle  line  to  within  ^  inch  of  the  coronal  border  (Fig.  653). 
The  glans  will  now  be  completely  exposed. 

Trim  ol!  the  two  mucous  flaps  so  that  a  narrow  cuS  is  left.  It  is 
better  to  begin  near  the  frenum  and  trim  toward  the  terminal  point  o( 
the  dorsal  incUion  (Fig.  654).     If  the  frenum  is  too  short,  divide  U 

»lran»versely  with  the  scissors  {Fig.  655),  catching  up  the  little  artery 


Fid-  4)]. — Sphttina  th*  idocoiu  KKRitniw.    (Vtaa.) 
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BtmoUasis  must  be  assured.  It  may  be  necessary  to  lie  two  or 
three  Email  vessels  and  nearly  always  the  artery  d  the  frenum  re* 
quires  ligation,  using  catgut  Ko.  i. 

A  brief  application  of  adrenalin  solution  on  a  compress  will  check 
the  ooang  ii  it  should  persist. 

Suture.  The  mucous  and  cutaneous  borders  are  brought  into 
exact  contact  and  united  by  several  «mall,  interrupted  sutures  of 
catgut  (Fig.  656).  The  transverse  incision  of  the  frenum  is  made  a 
vertical  one  by  extending  the  glans,  and  is  sutured  in  that  direction 

(Fig-  657). 

In  the  case  of  children,  it  may  be  sufficient,  instead  of  suturing,  to 
use  snuill  clips,  by  which  means,  it  is  claimed,  swelling  is  avoided. 

leasing. — fVrap  the  penU  in  a.  &t£iUfe  cotn^tcss,  leaving  the  glans 
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Pie.  4i4. — RcHctioa  of  tti«  nucoiu  mere-    Fio.  ejj. — StctloBsflbifitnum.    t^mi-) 


Pm<  6j6.— Uklauidlaa  OMpMllon  br  mMiu     FWi  6)1.— Afl«  Mttiaa  «l  tha  (rMSra  tb* 
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8l3  UYDROCELE 

exposed.  Enclose  the  whole  in  a  second  compress  perforated  ovcf 
the  meatus,  and  secure  with  adhesive  strips. 

AdvlU  require  bromides  to  prevent  painful  erections.  The  dre»- 
infcs  are  not  to  be  chanj^ed  unless  soiled.  Remove  the  sutures  asd 
re-drcss  the  fifth  day.  It  will  probably  require  ten  to  twelve  day* 
for  repair  to  be  complete. 

Children  usually  need  a  daily  change  of  dressing.  If  dips  ate 
used  instead  of  sutures,  Ihcy  arc  to  be  removed  at  the  end  of  twenty- 
four  hours,  and  if  the  adjustment  was  ])erfcct,  the  reunion  by  that 
time  will  often  be  practically  complete. 


HYDROCELE 
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The  chief  test  of  a  hydrocele  is  its  "  transluccocy."  The  first 
treatment  usually  tried  is  lapping  and  the  injection  of  an  alterative. 
If  the  hydrocele  recurs,  then  a  radical  operation  should  be  done. 
Often  this  should  be  resorted  to  from  the  first  without  prdimin&ry 
tapping,  especially  in  the  long-standing  cases,  where  the  lutiica 
vaginalis  is  thickened  and  it  is  ahnost  obvious  that  the  trouble  will 
recur. 

Occasionally  the  patient  will  prefer  repeated  simple  puncture  and 
evsciiatiun  without  subsequent  injection,  rather  than  the  more 
radical  procedures  which  will  lay  him  up  for  some  days.  ' 

rap/xn^,— Anesthesia  is  not  necessary.  Prepare  the  fidd  as  for 
a  surgical  operation.  Seize  tlie  tumor  behind  with  the  left-hand  so  as 
to  make  it  tense  in  front.  The  trocar,  held  in  the  right  hand  with 
index  linger  an  inch  from  the  point  to  limit  its  penetration,  is  entered 
with  a  sharp  thrust  into  the  middle  and  lower  pari  of  the  anterior 
surface  of  the  tumor  (previuui^ly  assure  yourself  that  the  testicle  is 
not  inverted).  Withdraw  the  plunger,  being  careful  that  the  tube  is 
not  dUplaced.  When  the  fluid  is  evacuated,  attach  a  syringe  to  the 
trocar  and  inject  a  drachm  of  a  ^  per  cent,  solution  of  cocaine; 
gently  ma*.'<age  the  scrotum  so  as  to  bring  the  solution  in  contact 
with  the  whole  testicle,  wait  ten  minutes  and  then  let  the  solution 
flow  out. 

In  the  meantime  charge  the  syringe  with  a  drachm  of  pure  tincture 
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of  iodine  and  inject.    Hold  it  for  6ve  minutes  and  tbca  let  it  escape. 
Withdraw  the  trocar  and  seal  the  puncture  witli  collodion. 

Tlic  next  day  the  -scrotal  wall  is  painful,  reddened  and  swollen. 
The  scrotum  must  be  well  supported,  and  moist  compresses  may  give 
some  relief.  The  i>atient  should  be  kept  in  bed  for  ten  days  and 
warned  that  several  weeks  may  be  required  for  absorption  of  the 
exudates. 


Pic.  6s>- — Inelilon  fat  hydnxvl*.    (Vmh.) 


RADICAL  OPF-RATtON 

Sterilize  the  penis,  scrotum,  and  perineum.  Wrap  the  penis  ia  a 
sterile  compieu  and  have  it  held  out  of  the  way. 

Local  anesthesia  may  be  employed,  but  a  general  anesthesia  is 
better. 

Make  an  incision  1  inches  long  over  the  nuddle  of  the  tumor, 
dividing  first  the  several  kyers  over  the  tunica  (Fig.  658).  Then 
open  tlic  tunica  the  whole  length  of  the  wound  ami  evert  the  testicle. 
The  tunica  is  stitched  to  the  cord  above  and  its  free  borders,  brought 
together  behind  the  epididymis,  are  to  be  sutured  to  cuch.  <:k^^\ 
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(Fig.  639).  Or,  the  membrane  may  be  resected  completely,  follow* 
ing  dose  to  the  epicUttymis,  and  if  tlie  cut  edges  l>Ieed,  they  are  to  be 
sewed  with  a  continuous  suture  (Fig.  660). 

Restore  the  testicle,  insert  »  sm&ll  drain,  and  suture  the  scrotum. 
The  drain  should  be  removed  on  the  second  day  and  the  sutures  on 
the  sixth,  and  in  a  day  or  two  longer,  the  patient  may  get  up. 


Pm,  Asp. — Bvvting  tb*  tutsic*  irt(ln*lit.    (V«ra.) 
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CASTRATION 

The  removal  of  the  testicle  is  more  frequently  indicated  as  the 
result  of  cancer  or  tuberculosis,  and  may  be  done  under  either  local 
or  general  anesthesia. 

The  incision  begins  just  below  the  external  ring  (on  the  right) 
and  follows  the  direction  of  the  cord  for  from  i^  to  3  inches 
(Fig.  661). 

Expose  and  isolate  the  cord  up  to  the  inguinal  canal  which,  if  in- 
volved, should  be  opened,  as  in  the  operation  for  hernia.  Separate 
tlie  different  elements  of  the  cord,  so  as  to  require  two  or  three  s^ie- 
rate  ligatures.  Do  not  include  the  crcmastcr  in  the  ligatures 
(Fig.  661).  Just  below  tlie  catgut  ligatures,  resect  the  cord  and  enu- 
cieste  the  (csU'de  from  above  dcmmtaid  <.P^  M^V 
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This  Step  is  usually  tedious  in  the  tubercular  cases  oa  account  of 

the  adlie^ons  which  may  have  to  be  divided  wilh  the  bistoury,  and 
the  blocdbg  points  tied. 
Again  iospect  the  cord  ()'ou  have  left  the  ligatures  long  till  now) 

»to  be  sure  tlierc  is  no  bleeding;  and  tt  u  recommended  to  cauterize 

Fic.  Mj.— SaparMiiii  tbt  iMtlde  [ram  the  leratil  Uuais,    (|'mm,> 

Repair  first  the  inguinal  canal,  if  it  was  opened.  Insert  a  drain- 
age-tube reaching  to  the  bottom  of  the  scrotum  and  projecting  from 
the  upper  angle  of  the  wound  wliich  is  the  point  least  tikcly  to  get 
infected  after  the  drissings  arc  applied.  The  tubercular  cases  espe- 
cially require  drainage.  Suture  and  apply  a  dry  dressing.  Remove 
the  tube  on  the  third  aod  the  sutures  on  the  sLxtb  or  seventh. 
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INGROWING  TOE-NAIL 


The  particular  poiut  in  this  operation  b  to  obliterate  the  matrix 
corresponding  to  the  purl  of  the  nail  removed.  It  is  insufTicient  to  re- 
move only  that  part  of  the  nail  gouging  the  flesh.  Usually  one  side 
only  is  involved,  the  outer  side,  and  the  removal  of  half  the  nail  will 
effect  a  cure. 
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Employ  local  anesthesia.  Constrict  the  base  and  make  a  circular 
injection  of  cocaine  or  stovaine  (Fig.  664). 

Remove  the  Xail,  Introduce  the  sharp  point  of  the  ecissors  under 
the  nail  and  divide  ila  entire  length  (Fig.  665).  Next  seize  the  dis- 
eased portion  with  a  forceps  and  tear  it  out  (Fig.  666). 

Extirpate  th  Matrix.  Incise  the  integument  of  the  matrix  to  be 
eliminated,  with  a  sharp-pointed  bbloury-,  holdtni^  (.U^  ^L^i\.^iNt^*i«*. 

s^  at?. 
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obliqudy,  so  that  it  gets  a  larger  bite  deeply  than  superficially  (Fig. 
667).  The  soft  parts  are  thus  removed  down  to  the  bone  (Fig.  66S). 
A  deep  cavity  is  left  in  the  bottom,  ol  which  the  bone  may  be  seen 
(Fig.  669).    Thb  cavity  should  be  packed  with  sterile  gaujte  and 


?ia.  66e. — Til*  nutrii  nmoni.     <fMN.) 


FiO.  tn. — Wound  lutund.     (Cub.) 


allowed  to  heal  by  granulation,  which  will  require  two  or  three  weeks. 
It  Is  advisable  to  diminish  the  size  of  the  cavity  by  a  suture,  including 
on  one  side  the  skin,  and  on  the  otlier,  the  subungual  tissues  (Fig. 
670}.    It  will  probably  give  way  finally,  yet  it  facilitates  repair. 


CHAPTER  XXVI 
REMOVAL  OF  SMALL  TUMORS 

Th«  tochnic  (or  the  removal  of  small  tumors  on  or  under  the  skin 
should  be  kept  in  mind.  As  in  more  ditlJcult  operations,  a  definite 
procedure  should  be  followed.  A  lack  of  system  may  make  a  niinot 
matter  one  of  diflkully. 

Local  anesthesia  will  usually  suflice.  It  should  be  complete.  To 
secure  a  complete  local  anesthesia,  begin  by  dcU-rmining  the  lines  ol 
incision,  and  along  the>e  lines  inject  a  t  per  cent,  solution  o(  co- 


Pie.  Of  I.— AoMkiite  et  tbd  Mo. 


FlO.  *ia.— Aimltmb  of  tba  dMpc-  Uten. 


caine;  intraderniic,  not  subcutaneous.  If  the  tumor  is  large  or  if  the 
skin  is  loose,  rcdundaiuy  may  be  avoided  by  making  two  semicircu- 
lar in^cisions,  thus  removing  an  ellipse  of  the  skin  {Fig.  6;i), 

Next  loosen  the  edges  of  the  skin  and  partially  expose  the  tumor 
and  make  a  new  injection  along  its  sides.  Ijiter  inject  the  base  of  the 
tumor  as  the  dissection  protee<ls  (Fig.  672). 

In  the  ca»e  of  stbacwui  cysts,  the  main  point  is  to  remove  the  sac  in 
i''/s«fl(ir(;(y;an>'thingdficinsuicsaw\i«nolv.>«vt«wW*.    It  possible, 
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L 

IT'SIRfct  the  sac  out  without  emptying  its  contents.    The  dissection 

will  l>e  done  wilh  ci*e  only  in  case  all  tlit  layers  arc  incised  down  to 

the  true  capsule.     If  the  cj'st  walls  arc  particularly  thick,  the  contents 

may  be  emptied  out  from  the  first. 

Once  the  cyst  is  exposed  retract  one  lip  of  the  skin  wound  and 
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Fia  Arj'— Delat^lni  Ike  ocnule.     (Vmm.) 


locuen  tlie  attachments  by  blunt  dissection  (Fig.  673).  Or  if  the 
fibrous  attachments  are  loose  and  tough,  divide  them  with  scissors  or 
«a]pel  (Fig.  674). 

There  will  be  some  slight  hemorrhage  from  the  caVity  following 
the  removal  of  the  cyst,  but  it  will  be  easily  controlled  by  pressure  or 
by  a  hot  compress.    In  case  the  cyst  was  emptied  iiv  tWwivswfct*.  • 
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Operation,  be  a.ssurcd  Uiat  all  the  cyst  wall  b  removed,  or  the  growth 
will  recur. 

The  procedure  is  the  same  in  the  case  of  i  fatty  turner  unless  it  b 
pedunculated;  U  so,  make  a  curved  incision  on  each  side  cA  its  base. 
Usually  B  small  blood  vessel  at  the  base  of  the  tumor  will  require 
ligation. 

Synovial  cysts  require  special  at  teotion  to  asqisU  or  the  cavity  with 
which  they  are  connected,  and  from  which  they  originate,  may  be> 
come  infected;  thus  an  arthritis  or  tcno-synovilis  might  develop. 
The  pedicle  requires  careful  ligation. 

Branchial  cysts  are  often  intimately  connected  with  the  vessels  in 
the  neck  and  iheir  dissection  may  be  extremely  difficult.  The  pedicle 
of  such  i^sts  usually  terminates  in  the  thyro-glossal  duct. 

Angiomas  are  likely  to  give  rise  to  dangerous  hemorrhage.  Only 
such  a.4  are  small  and  well  de&oed  should  be  undertaken  by  the  prac- 
titioner.  No  effect  should  be  made  to  enucleate;  instead  elliptical 
incisions  should  be  made  quite  beyond  the  borders  of  the  tumor  and 
the  whole  removed  "en  mane."  Usually  a  wcll'defincd  vascular 
pedicle  will  require  careful  ligation. 
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CHAPTER  XXVII 

SKSN  GRAFTINO 

Skm  grafting  is  a  measure  deserving  to  be  more  generally  employed 
l>y  the  practitioner.  \^ery  often  it  would  save  time  and  trouble  in  the 
treatment  of  those  conditions  in  which  epidcrmiti/ation  is  long  de- 
layed, for  this  it  hastens  and  also  it  tends  to  prevent  the  formation  of 
scar  ti&sue.  Thus  chronic  ulcers,  burns,  and  lacerated  wounds  fol* 
lowed  by  extensive  sloughs  may  require  grafting. 

The  operation  is  simple  in  theory  yet  attended  by  ninny  failures 
through  lack  of  attenlion  to  detail. 

Three  factors  require  the  minutest  supervision:  (i)  the  field  must 
be  properly  prepared;  (a)  the  grafts  must  be  cut  correctly;  [3)  the 
after-treatment  must  be  appropriate. 

(i)  The  area  to  be  grafted  must  be  sterile  and  must  be  free  of  any 
oozing.  If  an  ulcer  is  to  be  treated,  the  granulations  must  previously 
be  made  as  healthy  as  possible :  if  sluggish,  by  curret  temeiit ;  if  exuber- 
ant, by  touching  up  with  nitrate  of  silver.  A  few  days  afterward  it 
will  be  ready  to  receive  the  graft.  A  dry  sterile  dressing  should  be 
applied  a  day  previous  to  the  operation;  before  the  graft  b  applied, 
the  surface  should  be  thoroughly  douched  with  normal  salt  solution. 

(i)  The  skin  which  is  to  (umlsb  the  graft  should  be  jihaved  and 
thoroughly  scrubbed  with  soap  and  water.  Antiseptics  had  better 
be  avoided  for  they  may  compromise  the  vitality  of  the  cellular  ele- 
ments. A  sufBcient  anesthesia  may  be  obtained  by  injection  of 
Schleich's  solution  No.  3. 

Two  methods  of  cutting  Uie  grafts  arc  currently  employed,  Kever- 
din's  and  Thiersch's. 

(1)  Rivcrdin's  Method. — A  small  fold  of  the  skin  b  picked  up  with 
fine  tissue  or  mouse-toothed  forceps  and  cut  off  at  its  base  witli  snuU 
pointed  scissors  (Fig.  675).  This  section  includes  practically  all  the 
layers  of  the  skin  (Fig.  676).    The  graft  is  applied  and  inati^  x^^xa^mA. 
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out.    Fifteen  or  twenty  points  are  thus  placed  about  15  mm.  or 

tny  H  inch  upart.     If  the  surface  b  large  enough  to  require  more,  the 

Bter  should  be  left  bare  and  treated  by  a  second  operation  (Fijj 

677). 


Pro.  67J- — Mmnat  o(  tuttiin  lie 
Ra(«n)in  gtklt.     <f<dii.) 


PtO,  6t«.— Th«  Br«tt 


{11)  Thienck's  At tJhod. —This  method  is  the  better  when  it  suc- 
ceeds, but  the  conditions  of  success  arc  more  exacting.  Granulation 
tissue  usually  needs  to  be  removed  by  curattement,  exposing 
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Pn.  Att.— Pladns  Revptdin  «nfU.    tTloH  of  ■<«■    (I'M*-) 

fibrous  layer.    The  edges  of  the  ulcer  must  be  scraped  (Fig.  67S 

The  oozing  which  follows  must  be  comptettly  checked.    A  firm  com- 

press  ajipUed  for  ten  or  fif Iven  minutes  will  usually  sulTtce.    If  ooiiog 

penists,  the  operation  will  fail. 
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The  grafts  in  this  cas«  con»st  of  thin  slices  of  the  epidermis,  as  long 
as  necessary  nnd  as  wide  as  convenient.    They  are  usually  taken 


Pio.  fij),— Tblsneh't  matheil    Pnpuisc  tha  •raund  lot  Ui*  (rait.    <l'f*ii.) 

from  the  soterior  surface  of  the  thigh.    A  sharp,  thin-bladed  razor 
it  used  in  cutting  the  slice  (Fig.  679). 


fM.  A7P.— CdHIoS  tli«  Thlwrneb  mil.     (Km^ 


The  skin  must  bo  put  on  the  stretch.    Special  retractors  are  occa* 
sionally  employed.    The  two  hands  of  the  ass\sl*».V'*.TA>\«,\A\.\i».'6fts. 
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of  the  operator  can  make  il  HuBickntly  tense  (Fig.  6Jlo).  The  razor 
is  held  nearly  borizoatally  and  cuts  by  a  rapid,  short,  sawing  motion. 
As  the  razor  progresses,  the  thin  and  pliable  tissue  pUes  up  on  the 
blade. 

The  graft  is  now  applied  to  tbc  raw  surface  end  the  free  end  fixed 
by  a  pointed  instrument  and  slowly  worked  of  the  blade,  and  then 
teased  out  flat  (Kig.  68t). 
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Fh.  Mo.— Culling  the  TTUench  crtlt.    IVm».> 

So  proceed  until  the  whole  surface  is  covered.  Small  angles  may 
be  filled  in  with  Rcvcrdin  grafts  (Fig.  6Si}.  The  area  denuded  need 
only  to  be  covered  with  a  sterile  dressing  and  repair  will  soon  be 
complete. 

(3)  The  grafted  area  must  be  carefully  covered  with  strips  of 

rubber  tissue  or  gutta-perctia,  placed  in  various  directions  so  as  to 

h<Jd  thegraftsiaplaccandat  thcsametimegivecxit  to  any  exudates. 

A  layer  of  gauze  saturated  with  u\l  iitikMVvm\&  vailV  w^^lkd,  which  in 
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turn  b  covered  by  absorbent  cotton,  and  the  whole  held  in  place  by  a 
moderately  finn  bandage. 


Fn.  6I1. — Uathod  id  applying  the 
gntt.    (V«B.) 


Pic.  68j. — Woand  covered  by 
tntU.     (ViBB.) 


The  part  should  be  immobilized,  employing  plaster  splints  if 
necessary.  Change  all  the  dressings  except  the  rubber  tissue  every 
day  or  two  and  douche  gently  with  normal  salt  solution.  At  the 
end  of  a  week  or  ten  days,  change  the  tissue. 
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Abdomen,  (»ntusions,  135 

gunshot  wounds,  153,  185,  235 

incised  wounds,  130 

injuries,  135 

laparotomy,  131 

not! -penetrating  wounds,  127 

penetrating  wounds,  139 

punctured  wounds.  139 

stab  wounds,  129 
Abdominal  drainage,  131 

hemorrhage,  549 

section,  549 
Abducens  nerve,  412 
Abscess,  acute,  391 

alveolar,  400 

anal,  419 

antrum,  mastoid,  543 

appendicial,  587 

axiUary,  411 

Bartholin's  gland,  426 

breast,  409 

cervical  glands,  409 

chronic,  394 

definitions,  391 

dental,  400 

drainage.  393 

external  auditory  meatus,  398 

eyelids,  397 

face,  396 

door  of  the  mouth,  40a 

iliac,  432 

ischio-rctcal,  416 

kidney,  568 

labium,  416 

lachrymla,  398 

liver,  4 JO 


Abscess,  lung,  518 

mammary,  4Cy 

mastoid,  538 

nasal  septum,  397 

palmar,  414 

parotid,  398 

pelvic,  427 

peri-anal,  419 

perineal,  430 

plantar,  416 

popliteal,  414 

prostatic,  420 

psoas,  434 

rectal,  419 

retropharyngeal,  405 

scalp,  subaponeurotic,  395 
subperiosteal,  39G 
superficial,  395 

seminal  ducts,  424 

submammary,  411 

submaxillary,  401 

subphrenic,  430 

symptoms  of,  391 

tongue,  404 

tonsillar,  404 

treatment,  acute,  393 
chronic,  394 

urinary,  728 

vulvar,  435 

vulvo- vaginal,  436 
Accidents,  anesthesia,  16 
Actual  cautery,  phlegmon,  446 
Acupressure,  61 
Acute  intestinal  obstruction,  593 

retention  of  urine,  714 
kdten&Wa  (iv\o7v4ft.,  »meS^*a>a.,  'v^ 
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AdrtnaliB  diloride,  episbixi^  68 

gnuxe  tape,  64 

flhotk.  55 
Air  passages,  fofdgn  boiKc*,  475 

burns,  4$d 
AJcohoI,  antisepsis,  3 
Allison,  stransuUtcd  henila,  635 
Alveolar  abscca^  400 
Anunonia  after  aiiMth«ala.  i9 
Amputations,  arm,  765 

Chopart,  781 

elbow,  764 

finger,  746 

foot,  783 

foratnn,  7O1 

goncral  tccboic,  744 

gre«l  toe,  787 

hand,  761 

hip-joint,  794 

index  finger,  nt)'pical,  751 

knee-joint,  791 

les,78g 

Itttla  finger,  751 
toe,  778 

netacatpal.  735 

metatanal,  780 

middle  fiagcr,  J4<t 
to«,77« 

PirogoS'i,  785 

principles.  744 

Syme's.  786 

thigh,  793 

thumb,  ut>-ptoal,  760 
ln»cal.  754 

toes,  776 

scapulo'humeral,  775 

vhouldcr,  7<'S 
Anal  abacus,  4 19 

diUtatioQ,  799 

lifttula,  795 
AiustoinoBis,  iotettlnal,  666 
Andreirs,  CoUes'  (nictur«,  961 
Anestfaeeaa,  la 
acddeaU,  16 
amntoaisi,  iS 


AneMhetIa,  chloraform,  13 

cocaine^  18 

ether,  14 

«thyl  diloride,  18 

local,  18 

spinal,  II 

(tovaine,  19 

vomiting,  17 
Anesthetics,  3 
Aneurism,  gunshot,  141 
Ancuriunal  varix,  141 
Angina,  Ludwis's,  403 
AngiomiDi,  833 
Angus,  loraion,  687 
Ankle  ai&putation,  783 

arthfotomjr,  463 

dislocation,  35a 

fracture,  293 

sprain,  359 
Anterior  crural  aerve^  expoaure^  383 

injury.  383 
AnIerirM  tibial  artery,  ligation,  741 

nerve,  injury,  387 
Antipyrine,  eiHstaxis,  68 
Antiscpas,  etncrgeacy,  6 
Antiseptics,  3 
Antiletanic  Ecrum,  3tS 
Antistreptococdc  serum,  phlegmon, 

447 
Antrum,  mastc^  SJ^ 
Anus,  abscess,  419 

artificial,  permanent,  609 
temporary.  605 

dnautbn,  699 

fistula,  81s 

imperforate,  679 

piles,  800 
Appeiulectomy,  979 
Appendicial  abscess,  587 
AppeodJcitis,  573 

after-treatment,  590 

calairhal.  575 

diagnoaU.  573 

SMUJWtfwa,  sia 
oyen.fl«iici,  ^% 
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Appeiulidtis,  ptitwuling,  577 

Aspliyxia,  anesthesia,  16                   ^H 

iTcalmenl,  579 

fordgn  bodies,  471                       ^^^ 

ttloeratlon,  577 

retropharyngeal  ab&cess,  403              1 

vartetiet,  376 

Aspiration,  bladder,  733                      ^^J 

Appendix  in  hemia,  631 

pcricardikim,  504                        ^H 

Ann,  ninpuUtion,  763 

pleura.  330                                  ^H 

bandBKCt,  45 

Astragalus,  dislocation,  353              ^^M 

tract  ur(8,  laj 

fracture,  396                             ^H 

phlegmons,  443 

Auditory  nerve,  injuries,  373              ^H 

Anny  bullet,  135 

Automatic  canters,  paralysis,  13               1 

Amtol  in  bunu,  487 

Axillary  artery,  ligation,  738              ^J 

Arrest  of  hvmoiTfaage,  60 

abscaw.  acute,  41 1                     ^H 

Arterial  hemotrhage,  37 

chronic,  41 1                              ^H 

Arteries,  ligations,  rul«4,  7U 

Axtcll,  wouad  of  diest,  119              ^H 

^m          suture,  733 

ticpbining,  S36                         ^H 

^H        lursion,  (t2 

^^M 

^B          wounds,  (unshot,  140 

Baodasc,  ami,  4$                               ^^M 

^1  Artery  forcvpa,  4 

Barton's,  47                                 ^^M 

t             ligaUoo,  anterior  tibial,  741 

br«ast.  44                                     ^^M 

^^             axJUary,  738 

47                                          ^M 

^^            bradiial.  738 

finger,  44                                      ^H 

^H            oomtiiOD  carotid,  733 

foot,  38                                        ^M 

^H            compWiion,  66 

groia.  41                                       ^M 

^^           ilorskUs  pedis,  743 

hand,  43                                   ^^ 

W                extemiil  carotid,  73^ 

•wad.  47                                              J 

^H             femoral.  740 

knee,  41                                        ^^ 

^^            lingual,  736 

leg.  41                                          ^H 

^B            obturator,  384 

>>«ck,4S                                      ^H 

^P            posterior  tibial,  740 

■boulder,  45                             ^^M 

F^             radial,  739 

St.  Andrew's  croM,  44                ^^| 

r                 subclavian,  736 

stump,  48                                    ^^1 

ulnar,  740 

thumb,  43                                    ^H 

Artilicial  anus,  penDanvnt,  609 

Bandages,  37                                      ^M 

temponry,  60s 

method  of  appl/ing,  38               ^^M 

limbs,  7M 

piaster.  49                                    ^^ 

reepiratioa,  17 

Barbaria,  wouud  infection,  164             I 

Anbrttis,  Mplk,  436 

Bartholin's  glaod,  abaceu,  436          ^^m 

Arthrotomy,  457 

Bai  tun's  bsadage,  47                       ^^M 

1              ankle,  461 

Base  of  thorax,  wouods,  iso 

'              dbow,  463 

hip,  464 

Bavarian  splints,  31 

knee,  457 

BdMd,  dnlnage  of  seminal  ducts, 

shoulder,  464 

■ 

irriit,4&4 

Bellocq's  cannula ,  6q                         ^^H 

Arx,  htaH  iajurief,  ttf 

Benn«,\,S«'^.,VjMw«A,**\**        ^H 
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Bennett's  bacture,  363 
Beril,  hernia  oE  the  brain,  i8i 
BicepB  tendoD  dislocation,  363 
Bi-coude  catheter,  715 
Bier  treatment,  440 
"Black eye,"  398 

Bladder,  asinration  in  retention,  733 
.    Bladder,  cystotomy,  734 

foreign  bodies,  4S3 

hernia  operation,  630 

gunahot  wounds,  153 

puncture,  733 

rupture,  569 

suture,  571 

wounds,  570 
Blank  cartridges,  314 
Bleeding  (see  Hemorrhage) 
Bloodgood,    intestinal    obstruction, 

583 

fractures,  319 
Blood  vessels,  injuries,  93,  95 
Bolo  wounds,  189 
Bone  platii^:,  383 

wiring,  350 
Bonnet,  repair  of  nerves,  143 
Bonney,  emergency  operations,  6 
Bowel,  acute  obstruction,  593 
Bowlby,  gunshot  wounds,  136 
Bowls,  sterilization,  9 
Brachial  artery,  compression,  66 

ligation,  738 
Brain,  abscess,  182 

compression,  $11 

concussion,  33  0 

contusion,  333 

gunshot  wounds,  150,  180 

hemorrhage,  536 

injuries,  3J5 

topography,  536 
Branchial  cysts,  S33 
Breast  abscesses,  409 

bandage,  44 
Brickner,  tubal  pregnancy,  692 
Bronchi,  fordgn  bodies,  475 
Broncboecopy,  Killian,  477 


Brown,  Cesarean  section,  700 
Bruises  (see  Contused  wounds) 
Brushes,  hand,  3 
Bryant,  esopbagotomy,  503 

vertical  extension,  378 
Bullet  wounds,  civil,  203 

military,  133 
Bullets,  types,  135 
Burmaster,     preparation     of     tt 

hands,  10 
Bums  and  scalds,  4S4 
Bums,  air  passages,  488 
Burns,  electrical,  4S9 
Bums,  mouth,  488 

Cahill,  torsions,  686 

Calmette's  antitetanic  powder,  3ij 

Cannaday,  subcuticular  suture,  3! 

Capitellum,  46 

Carbuncle,  397 

Carotid  artery  compression,  66 

ligation,  735 
Carpus,  dislocation,  358 

fracture,  362 
Carrel,  wound  infections,  161 
Carron  oil,  488 
Castration,  814 

emergency.  107 
Catgut.  26 

chromicizeJ,  26 
Catheterization,  c<)uipment,  715 

retrograde,  711 
Catheters,  acule  retention,  715 

box  for,  4 

sterilization,  715 
Cecum  in  hernia.  629 
Cerebro -spinal  fluid,  characters,  31 
Cer\ical  glanils,  suppuration,  408 
Cesarean  section,  698 
Championnierc,  fr;iL'lures,  231 
Charlton,  foreign   body. in   bladdf 

483 
Chest  contusions,  1 14 
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I  of  Aoolda-.  337 
loftoacnc,  Bs 

faeeia.  13 

pdtaeia,i3 

papain.  13 
oontaincr,  13 
fHff s  aaqmt&tioD,  7S1 
mCte  dnin,  33 
adar  cnterorThaphy.  670 

:^>iSex  nen-e.  expor^e.  jf^ 

mjury,  3SJ 
ride,  fracture,  306 
aiue,  4 

anestbeaa.  iS 

^,  tvuonl  benua,  585 

lo' Enctate,  358 

DO  t™""""*.  573 

DCtomy,  609 

potomy,  36«,  427 

aba,  foragn  body  in  rectum.  480 

nmiuatcd  fractures,  216 

Dpotmd  dislocatkias,  354 

elbow,  356 

hip,  356 

knee,  358 

iboulder,  356 

wrist,  358 
fractures,  399 

ankle  and  foot,  304 

tibia,  302 
□presaon  of  arteries,  brachial,  66 

carotids,  66 

coronary,  66 

facial,  66 

femoral,  67 

intercostals,  68 

occipital,  66 

plantar,  68 

popliteal,  67 

Bubdavian,  66 

temporal,  66 


Caapnssicai  of  arteries,  tihtal,  67 
ulnar,  66 

of  bnin,  320 
Coacos^n  of  brain.  320 
Condyles  of  hnmo-us,  fracture,  346 
Offigecita]  ho-ma,  646 
Coin  catchers,  473 
Conjanctiva,  foreiga  bodies,  467 

wounds,  91 
Continu&us  suv^e,  27 
Ccn'.nsions,  72 

abdoTTien,  125 

brain,  322 

ches:  irall,  114 

e>-e,  89 

ej-elid,  86 

knee-joint,  358 

lung,  114 

nerves,  374 

scalp,  81 

urethra,  705 
Cook,  appendicitis,  580 
Cooper,  reduction  of  dbow,  344 
Coracoid  process,  examination,  331 
Comer,  torsions,  690 
Coronary  artery,  compression,  66 
Cotton,  injuries  to  testide,  108 
Cradle  splint,  170 
Craig,  gunshot  of  spine,  153 
Cranial  nerves,  injuries,  375 
Craniectomy,  emergency,  536 
Crepitus,  117 
Crile,  direct  transfusion,  55 

shoeless 

infections,  163 
Crucial  ligaments,  rupture,  361 
Crushing  injuries  to  the  extremities, 

97 
Cullen,  torsions,  690 
Cushing,  shock,  56 
Cut  throat,  86 

wrist,  91 
Cystotomy  operation,  691,  7a* 

Davy,  woutx^^  VQt<c'i<»Si  *^ 
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^H      Dakin's  foliition,  l6i 

Drainage,  gause  wkk,  33            ^^M 

^^       Oayat,  foreign  bodies,  481 

Orainage,  beait  woondtc,  51 1      ^H 

L            Dc«p  «irfg«stric  artery,  68 

<q>«ntlva  wounda,  34          ^M 

^K       DnU]  Btucen,  400 

tubes,  33                            ^H 

^V      DtprMMd  fractura^  dnill,  jiS 

urinary  infiltrntioo,  733       ^H 

Diapbngm,  wounda, !» 

Dr««^K>.3S                                ^M 

Digital  artcrin,  cotapnmart,  67 

Brat  aid,  161                          ^H 

Dilatation  of  the  antu,  799 

frequenc}-,  36                      ^H 

urethral  stricture,  717 

Dupuytren's  splint.  195              ^^| 

IKftCt  pfusure  In  hcniorrhae«,  60 

Dura  mater,  wounds,  533           ^^M 

DUloca^ont,  32B 

Dutch  cane  splinln,  48               ^H 

anktc,  352 

DyKpnea,  hcflrt  wountU,  133        ^^M 

ocuDpouod,  354 

^H 

elbow.  343 

Bar  drum,  paracentesis,  539  ^^^^| 

finger,  346 

(orcqx,  469                   ^^^M 

hip,  346 

foreign  bodies,  468        ^^^^| 

jaw.  HI 

Eastman.  J.  R..  hernia,  <•$(>        ^H 

knee,  350 

intestinal  obatructlon,  594    ^H 

patdia,  35' 

military  hospital  Korvicc,  1&4    1 

shoulder,  318 

Eastman,  T.  B.,  appendicllia,  51^^ 

after- treatment,  341 

Ectopic  gestation.  4i9i                  ^^M 

BubctaWcular,  331 

Edema  of  glottis,  4^                  ^^M 

nibooracoid,  31B 

Elbow,  amputation.  704             ^^H 

eubgl«n(4d,  33S 

arthrotomy,  463            ^^^^M 

Ribs^Hiious,  340 

dislocation.  343             ^^^^| 

Mmilunar  cnrtilaeM.  351 

fracttue,  34A                      ^^| 

thumb,  345 

guDsliot  wounds,  173      ^^^H 

wrist.  356 

^^^H 

Oixoi),  tubal  pregnancy,  692 

Electrical  burns,  489            ^^^^H 

Dorsalis  pedis  artery  ligation,  741 

shock,  489                             ^H 

Domim  llii,  dUlocation,  346 

Elliott,  wounds  of  UdBW,  569    ^H 

Double  spica,  3; 

Emergency  antisepdi,  6              ^H 

Downey,  fracture  of  femur,  aSa 

operations,  preparation,  7    ^H 

Doyen's  ireptiine,  530 

surgery,  equipment,  i           ^H 

Drainage,  33 

military,  30i                      ^^^ 

abdominal,  131 

Emphysema,  chest  injuries,  iij^H 

,  abacen,  3»3 

Bmpyema  of  thorax,  518             ^H 

accidental  wound*,  33 

adult,  512                     ^^^^^ 

amputaliona,  744 

after-treatment,  935      ^^^^M 

appendicitis,  587 

child,  $31                       ^^^^1 

t^               artiirotomy,  458 

diagnosis,                       ^^^^H 

^^k             aneptic  wounds,  33 

puncture  for,  510          ^^^^^^ 

^H          cigarette,  $3 

Enemas,  tcchnk,  596            ^^^^| 

^F          compound  frnctures,  34 

Y,tiUi«Ai3ni,i,UA»                ^^^^1 

^^^  empymm,  5*4 

^aVexorAati^'i , ''« 1 1           ^^^^B 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^M 

w^^^^^^^K^^^^^^M 
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Bnterutomy,  605 

1 
Pemur,  «piphyM*I,  2j<f                           I 

HpisUixis.  63 

gun«liot  fractures,  174              ^^m 

Rquipment,  emorKenclM,  a 

ftnctutcK,  (Viaft,  173                  ^^M 

Bsophagotomy,  soo 

supmooiidylar,  376                ^^M 

Esophagus,  foreign  bn(li<:s,  471 

ottcomyditit,  454                      ^^^ 

woumb,  8q 

Pibitia,  fracturM,  aSa                               1 

EaicK.  iiilussusceplion,  599 

Field  of  operation,  slerilixation,  10  ^J 

Eth<T  anwt.liraia,  14 

PiiiKcrs,  amputations,  747                ^^M 

udrenaliii  chloride  in,  15 

bnndugcs.  44                               ^H 

External  auditorymeatusabscMs,  ^98 

ditlocationn,  346                         ^H 

carotid  arlerjr  ligatioa,  736 

fraclurcB,  333                             ^H 

utethrolomy,  707 

infections,  43S                            ^^M 

'  Bstnv&ution  o(  urine,  718 

First  aid,  dressing,  i6t                      ^^M 

Bxtmnities,  cniihinj;  injuries,  97 

friictum,  314,  347                     ^H 

^K          fractures,  iiti 

hetnorrhagc,  65                          ^H 

^^f            wouniLi,  92 

spUots,  169,  186                         ^H 

Bye  bnndase,  47 

FikIcc,  wounds  of  spleen,  567             ^H 

foreign  bodies,  467 

Fistula,  ana).  S05                               ^H 

injuries,  89 

urinary,  738 

Eyelid,  abacos,  397 

PiUmauricie-Kclley,  amputation  for 

coBtuaion,  86 

shell  woundi,  16B                           . 

woundi,  86 

Plavinc,  3,  164                               ^^ 

Floor  of  mouth,  absceu,  403            ^H 

Pacc,  AbsocMct,  396 

PlotschtUimspenrian,  179              ^H 

fractures,  315 

Pool,  aiDputatioiH.  783                   ^H 

ftiTUDcle,  396 

baodacca,  38                           ^H 

piiishot  wounds,  1S4,  306 

(raclura,  396                          ^H 

wounds,  S4 

Forceps,  art«ry,  5                              ^H 

Padal  artery,  compression,  66 

aural,  469                                   ^H 

ligation.  736 

nasal,  471                                    ^H 

nerve  injurie*.  374 

urethral,  481                               ^H 

mastoid  operation,  344 

Porcipresnire,  61                            ^H 

Peloo,439 

Ford,  ether  nncsthnsia,  16                  ^^M 

Pomorsil  aTt4ry.  eompnwioa,  67 

fracture  of  patella,  381               ^^M 

ligation,  740 

skull.  435                                ^M 

stab  wound,  93 

Portarra,  amputation,  761                 ^^M 

hernia,  anatomy,  633 

gtinsbot  (taclure,  171               ^H 

radical  cure,  659 

phJegtnon,  443                          ^H 

rtrangulatod,  633 

Portign  bodies,  air  posaafes,  475           J 

operation,  t^g 

bladder,  483                             ^J 

taxis.  619 

ear,  468                                   ^H 

Pamur,  ainpuutiona,  793 

esophagus,  471                            ^^M 

fractures,  968 

eye,  467                                      ^H 

after-treatment,  J76 

Wrytn,  ^1^                                ^H 

diUdrea,  379 

1 

i)XMt,Kr»                                 ^H 
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^B  Por«icn  bodies,  pbuTiix,  471 

Pradures.  oa  calds,  397        ^^^^H 

^H         r«ctuiD,  478 

^^^^1 

^H          Uadi«»,  47S 

pateUa,  380                    ^^^H 

^V          urethra,  481 

pelvis.  313                          ^^M 

^H    PountatD  syringe,  3 

Pott's,  393                          ^^^H 

^H   Powliug  piece,  fiiodiot  tround. 

314               progoosis,  317                   ^^^^| 

radhu.  353                      ^^^^H 

Fmcturt8,]i6 

3J3                      ^^^^1 

aokle,  393 

lower  cod,  357              ^^^^H 

Uterior  tuberosity  of  UMa 

389            leduclioB,  330                ^^^H 

Min.315 

iib«,3ii                             ^^^B 

um£iiii.iB,  ^96 

scapula,  310                             ^^1 

^^^^H  fiupiu,  ata 

skull,  31 S                         ^^^^1 

^^^H  d&vlclc.  306 

compound,  319             ^^^^1 

^^^K  CoUes',  358 

■pine,  313                          ^^^^B 

^^^^P  compound.  399 

splints.  333                        ^^^^^ 

^         condylar,  346 

aupraoondylar.  341           ^^^^^| 

^^r          crepitus,  itS 

tarsus,  396                       ^^^^H 

defiailiunt,  216 

thumb.  963                      ^^^^H 

diagnosis,  317 

tibia.  335                         ^^^^1 

elbow,  94^ 

toes,  398                                 ^^1 

extrcmitiec,  316 

treatment,  33o                ^^^^H 

face,  315 

353                          ^^^^1 

femur,  368 

vertebra,  31a                 ^^^^^ 

gunshot,  174 

wrict,  363                       ^^^^1 

flbuta,  393 

Pre«lng.  490                            ^^^B 

fingcn,  363 

Frost  bite.  491                                 ^H 

first  aid,  a>4 

Puruncla  of  face,  39G                      ^^| 

foot,  396 

Fysche,  gunshot  wound,  209        ^^| 

forvarm,  353 

^H 

gunshot,  iiiO 

Oage,  rupture  quulriotps  exteiia^^| 

hand,  363 

466                                    ■ 

head,  317 

Gangren«.  arapaUtion,  744            ^^ 

humerus,  325 

Garrison,  emergency  operations,  6      J 

iiDmobtlintion,  »3i 

Gm  badUus  infection.  162           ^^B 

inletooDdylar,  348 

Oaattie  lavace,  14,  16.  S9^      ^^^H 

jaw,  lower,  334 

Gastio-cntefmcomy,  494        ^^^^H 

upper.  333 

4                                   ^^^H 

kg,  386 

dratnagev  33                            ^^| 

^^            lower  extremitiee,  377 

dircisings,  35                          ^B 

■^         malar,  334 

General  ptMititioiMr  U  enterKcocy 

^^^       maxilln,  180,  334 

surgeon,  1 

^^H     metacarpus,  361 

Genito-crural  nerve  bjury.  375 

^^^m    aatai  bone,  335 

CjiCift\ci.UTa>an«D,V<A9edMailU,  595 

^^V   o/«craDoa  proce&s,  349 

GihUjft,  VJ.V11C  lA'M*^.  V\ 

^^^^^^^^^B^^^^^^^F"^^^^^! 
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Gloves,  robber,  lo 

Gunshot  woands,  shock.  137            ^^| 

^B  Gooch's  splint,  48 

suicidal,  >04                            ^^1 

^^■Cosset,  vounHs  of  n«ircs,  143 

irentment,  158                        ^H 

^^  Granger,  burns,  488 

Gun-splint,  3ix>                               ^H 

Great  toe,  amputation,  ^fj 

Guyon,  calhetcriiatian,  721               ^H 

Groin,  bandngc,  41 

^H 

Groves,  gun^ot  fiacturca,  169 

Hand,  absccM,  440                            ^H 

Guibal,  subphrenic  abtotwi,  430 

nniputations,  761                        ^^| 

Onasbot  tractUTM,  166 

bandaces,  45                               ^H 

wound  of  abdomen,  155,171 

191             brushn,  2                                   ^^| 

bladder,  156 

(racturf*,  361                              ^H 

Mood  T<«sds,  140 

gunshot  wound,  913                 ^^| 

hone,  146 

infcdioDs,  440                            ^^1 

brain,  ijo,  166 

injuries,  100                                ^H 

crontuni.  149, 16A 

sterilixatioD,  9                             ^^| 

(ace.  306 

Harrington's  solution,  10                   ^H 

(ascU,  140 

Hurahu,  torsions,  686                         ^H 

hand, 313 

Hnrttnann,  splenectomy,  689            ^^| 

head,  303 

Haynes,  wounds  of  liver,  564           ^H 

heart,  155 

Head  wounds,  81                               ^^| 

int«tine,  155 

bondages,  47                            ^^| 

joinu,  14S,  179,  3)1 

Hcsirt,  ganshot  wounds,  154             ^^| 

kidney,  158 

EO&Stage,  17                                ^H 

knee,  iSo.  31 1 

repair,  506                                  ^H 

liver,  157 

suture,  St  I                                 ^^| 

lanp.  153 

wounds,  I3>                               ^^1 

muscles,  140 

Hcile,  trcatinmt  of  ileus,  603           ^^| 

neck,  184 

HemarthrMis,  148,  179, 213             ^^| 

nerves.  14a 

Hematoma,  73                               ^^| 

pancrmi,  158 

Hematuria,  368                             ^^| 

rectum,  187 

llemopencardium,  1 14                      ^^| 

skin,  139 

Hemopneumolhorax,  lia                  ^^| 

dnilt,  146,  I  Bo 

Hemoptyns,  iii                                ^H 

solid  viscera,  156 

HemorThagc,  57                              ^H 

spine,  151,  183, 105 

ucuprefflure,  6t                           ^^| 

spleen,  15)) 

adrenalin  chloride,  58                ^H 

stomach,  156 

arrest,  60                                 ^H 

tendons,  140 

arterial,  57                               ^H 

thorax,  I5V  187,  aia 

capJUary.  57                            ^| 

trachea,  185 

chemicals  in.  60                         ^^| 

wounds,  civil,  30i 

constitutional  effects,  57            ^H 

effects  on  tissuea,  136 

defiaitions,  57                          ^^ 

hemorrhnKe,  136 

diajpions.  58                                  1 

military,  133 

ectopic  eBBteLttea.t'i^'a*.***'^ 

propxm.  ts» 

UWV,» 

1      838 

INDEX                                                                   ^H 

1           Hemonbacc  6nt  ati,  6$ 

Hernia,  radical  cure,  umbilical.  649   1 

1                   ioTcipussajr.  6j 

vaginal,  647                          1 

1            Hemorrhage,  heat,  Ao 

sciatic,  647                                  1 

^^m             hypodcrmoclysis,  59 

septic  aboorption,  614             ^J 

^^B            tnfunon,  iDtravcnout,  S9 

sigmmd,  609                            ^^M 

^H            intcnnodlary,  S7 

stomacb,  633                        ^H 

^H           ioumal,  37 

stnsgolaled.  614                    ^^M 

^H            IddDcjr,  SS7 

tunlMlical,  6jS                       ^^M 

^^1            laparotomy,  548 

Hernia]  Mc,  anomalies,  609         ^^M 

^H           liver,  SS7 

Hcrmo-laparotomy,  639                 ^^| 

^^B            menin^-cal,  317 

Hcrtsfeld,  opistasis,  69                   ^H 

^H            mesentery,  557 

Heyvrosky.  bullet  wound  of  blood  1 

^^1          normal  salt  solution,  54 

vessels,  141                                  1 

^^1           operative,  60 

Hilton,  abscess,  411                           J 

^^M           porcnchyinatous,  57 

Hip-joint,  artbrotomy,  464            ^J 

^H          priiaaiy,  57 

amputations,  794                    ^H 

^H           seccnduy,  57 

dislocations,  346                      ^H 

^H           spl«*n.S57 

ptnshot  woiuids,  180              ^H 

^^M          ■pcntoneou)  arrest.  60 

Hodgen's  splint,  176                     ^H 

^^1           BymptomB,  $7 

Holliday,  splenectomy,  566            ^^M 

^^m            tortion,  61 

Humerus,  ftnctures,  335                 ^^M 

^^K            tourniquets,  6t 

anatomical  neck,  336              ^^M 

t                  tr««ttt]eat,  56 

externa]  condyle,  243             ^H 

'                   tubal  prcKnancy,  691 

Kreater  tobetosily,  337           ^H 

'                   v«nou»,  57 

gunshot,  169                         ^H 

MemonboidK,  opemlions,  Soo 

internal  cond^e,  346               ^H 

Hemoctasis,  60 

lower  end.  33$                      ^H 

Hemothorax,  ■■■ 

osteomyelitis,  453                    ^^M 

Hcnoequifl's  dressing,  337 

shaft,  335                                 ^H 

Hernia,  appendix,  631 

MipracondyUi,  241                  ^^M 

bladder.  630 

turgicnl  nidk,  333                    ^^M 

wcmn,  619 

upper  end,  339                        ^^| 

encysted.  629 

in  children.  337                    ^H 

femoral,  659 

Hunt,  tubal  pr*caaacy.  fi97 

gangrenouc.  6>5 

Hyde,  foreigB  body  in  tiiothra.  483 

ingtiinal,  448 

Hydrocele  613 

interstitial,  630 

radical  opvation,  413 

lumbftT,  647 

tapping,  Bl3 

hung.  113 

Hypodennoclysls,  59                      ^H 

obturator,  644 

Hysterectomy,  697                         ^^M 

ovaries,  647 

^^M 

^^^         perineal,  647 

Ice,  appcDdidtis,  579                   ^^M 

^^^        preperitoneal,  6jo 

Ileus,  post-o]>crativc  603               ^^t 

^^B      ndical  cure,  femoral,  659 

VOM.  t.\»ct»,  ^M                              ^^M 

^^V             ingaioid,  64% 

\Vio-V[vi>unaXiMn«\xJvart^^^    ^^M 
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lmpMorat«  anuB,  688 

Intravenous  IbIubIod,  shock,  53 

^^   Incucd  wouikU,  73 

tochnic.  59 

^K         of  elbow.  93 

Intussusception,  598 

^V         of  neck,  88 

operation  for,  601 

o(  irrist,  91 

Iodine,  steritiiatioD  o(  tlte  skin,  10           1 

Index  fiager,  imputation,  731 

Irrigator,  3                                        ^^J 

Infected  wounds,  79 

Isch  iatic  dislocation,  347                  ^^M 

Infections,  acute,  437 

Isehio-Tecial  abscess,  416                 ^^M 

Inferior  maxillti  fracture,  335 

^^M 

Infiltration  ot  urine,  JiS 

Jaw,  dislucatiufl,  343                      ^^M 

Ingrowing  toe-nail,  617 

fracture.  3H                             ^^M 

Inxiiinal  hernia,  Hnalomy.  6(ft 

gunshot,  1(14                          ^^1 

radical  cure,  64S 

Joints,  contusions,  358                     ^^H 

fitraneulatad.  614.  619 

dldocalions,  its                     ^H 

Injuries,  abdomen.  135 

eompouod,  334                     ^H 

hand,  107 

Kunshot  wounds,  I47<  178         ^H 

joinu.  338 

hemorrhage  into.  148,  179         ^H 

n«!r%-e»,  373 

incised  wounds,  359                   ^^M 

thornx,  no 

injuria,  3>8                                   ^H 

Instruments,  emerKoncy,  j 

punctured  wounds.  35S             ^^^ 

dcanMng,  5 

sptiiins.  198,  359                       ^^M 

preparation,  7 

slab  wnunds,  338                       ^^M 

Intercondylar  fradurfs,  348 

suppurations,  456                      ^^M 

Intercostal  itlery,  hemorrliaKe,  68 

Jooneaco,  spinal  aneathcsia,  33        ^^M 

Internal  nuimmary  artery,  68 

^^M 

Interrupted  sutures,  29 

Ke«n.  CcMrenn  lection.  700           ^^M 

Interstitial  beruiu,  630 

Ketley.  torsions.  6B3                         ^^M 

tubal  precDancy,  695 

Kidney,  absceas.  368                      ^H 

Intestinal  amutomoais,  666 

bemorrhage,  357                      ^H 

end  to  end.  670 

injuria,  568                               ^H 

btetal,  C73 

removal.  368                             ^^M 

Murphy  button,  673 

rupture,  568                               ^^M 

(cnniao-UUral,  676 

wDUoda,  368                               ^^M 

obatraction,  acute;  993 

Killian,  bronclioaoopy.  477 

gastric  tavajir,  51^ 

King,  fracture  of  extremities.  317 

laparotomy,  S97 

Knott,  suture  of  Uver.  364 

rectal  enema,  396 

Kodicf,  shoulder  dislocation.  339 

aymptoma,  594 

Kolbnan,  filiform  guide,  719                   1 

treatment.  393 

KAnig,  preparation  of  tlt«  skin,  to           | 

resection.  6bj 

Knee,  amputation,  791                            J 

tuptura;  137 

urtbrotomy,  460                        ^^H 

Intestines,  anture;  399 

bandaga,  4I                               -^H 

irounda,  957 

contosioni,  348                           ^H 

Intracranial  hemorrhage,  316 

crucial  ligaments.  361                 ^H 

IntrarenotMinfiuJo^i.homorTbage,  S9 

^i&iQcaAacms,  ^V»                       ^H 

^^Hr^^^H^^HI 
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Knee,  futifibot  wouDdt.  I48, 179 

legations,  comnuin  cnmtid,  735 

punctuce,  ^yf 

doTsalis  pedis,  74) 

spfttins,  3Si> 

cxtcmnl  carotid,  736 

Btab  wDUDds.  J$8 

facial,  736 

wound*,  3s6 

femoral.  740 

KUtncr,  wounds  of  lung.  308 

linjtual,  736 

Kyle,  fordgD  body  in  nose,  471 

occipita).  736 

posterior  tibial,  743 

Labium,  Kbaccn,  4*3 

ndlal,  739 

Lacerated  wounds,  77 

subcla%'ian,  736 

LaMmtJon  of  bnin,  31s 

superior  thyroid,  736 

Lacbrynui]  abscess,  398 

ulnar,  740 

Lanpbcar,  Cesafttan  section,  699 

Lingual  artery,  ligation,  736 

LaparoUmy  for  Cesarean  section.  698 

LEak,  trachmtomy,  498 

gcncntl  tcdinic^  546 

Lipomas,  removal,  817 

gunshot  wounds,  civil,  303 

Up*,  vound^  65 

military,  133 

Little-finger  amputation,  751 

intcstbal  obstruction,  695 
tor  traunaatisai,  533 

Little  toe  amputations,  778 

Liver,  hemorrliage,  337 

Laplace,  pctitMiJtis,  591 

Injuries,  ste 

Laryngotomy,  500 

suture,  563 

Larynx,  fortj^  bodies,  46; 

Local  anesthesia,  18 

*rouDds,S8 

Lower  ntrenuty,  fractures,  967 

Lateral  attistomosk,  IntesUnei,  673 

Ix>wcr  jaw,  dlilocstion,  353 

sinus  thrombosis,  539 

Lowery,  compouad  fracture,  301 

Lavage,  gMtricv  151.  59^ 

Luckelt,  Fourth -of -July  injuries,  sij 

htg,  amputations.  788 

Ludlow,  wounds,  diaphragm.  131 

bondage^  4> 

Lud wig's  ni^nn,  ^03 

foactuns,  379 

Lung,  abscon,  518 

osteomyelitis,  451 

gunsliot  wounds,  153 

Lcsneu,  guntlial  of  blAd<l«r,  187 

hcrnin,  113,  118 

tejara,  appendicitb,  579 

niplur«,  116 

pntMUUtions  for  opvratloD,  7 

stab  wounds,  1 16 

reduction  of  slioulder,  339 

suture,  S06 

tbumb,  345 

rupture  of  the  lung,  1 1 5 

Malalaoca  Minpervirens.  717 

splint  for  leg,  38S 

Malar  bone  fracture,  334 

Lemben  sutiir«,  560 

Msmmary  gUnd  abscess,  309 

Licfatenatarn,  lotsion,  689 

Manchel,  repair  of  nerves,  143 

Ltgatioo,  63 

MnrM«,  fracture  of  Gngeix,  34 

i          Ligation  en  masse,  63 

Injuries  to  hand,  io> 

■^^^Ugftlions,  anterior  tibial,  741 

suture  of  tendons,  371 

^^^K  arttml,  prbdplca,  733 

Martin,  Ccsar«an  section,  son 

^^^M*xilhry.  73% 

Ma'^lovUt.iB,  %}8 

^^^B&nic/iiaJ, 

tAasViM  OY««'^«n>  ^>!n 

i^^^^^^H^^H 

^H                                                        IHDEX                                                 ^^^^ 

^^^Agterinls  for  tuturai,  3$ 

Nssal  leptam,  atnceas,  397              ^^M 

Ib^Jwx&Ut,  fractuTM,  J14 

Nassau,  oophngotomy.  503               ^H 

^Hmlayo,  umbilical  hernia,  £46 

Nausea,  anesthesia,  t?                     ^H 

^^Tllayor'e  sline,  309 

Neck,  bandose^  45                              ^H 

Meatus,  (oreign  bodt«e.  468 

Nock  wounds,  86                               ^^M 

Median  nerve  expomre,  37S 

gunsliot,  184                            ^^U 

InJHry.  377 

NcIT,  rupture  of  urethra,  704            ^^M 

Meningeal  bcmorrhnge,  333 

Ndlaton's  line,  367                             ^^M 

Mc«(aitcry.  hemonbaR*,  566 

Nephrectomy,  579                              ^^M 

repiif-  SSr 

Nerve,  compression,  374                    ^H 

Mctacarpnli:,  nmpuUtiODS,  759 

contuMon,  374                             ^^M 

fracture  a 63 

«r«flinx,  375                                ^H 

^^  Metal  splints,  50 
^H  UcEwcn,  BtranguUtocI  hernia,  633 
^"^  McParland,  ontitetantc  powder,  115 

jraturing,  373                               ^H 

wounds.  374                                ^H 

gunshot,  141                            ^^M 

McGnth,  appendicitis.  586 

Nerves,  individual,  375                      ^H 

Middte-Cn^er  atnpuMlion,  749 

abducens,  376                              ^^t 

Middle   Dicningenl    artery,    hctnor* 

anterior  craral,  3B3                     ^^M 

rhage.  323 

auditory,  $76                           ^H 

Miller,  Iridnc)-,  injury,  gtiq 

arcumRcx.  382                            ^^M 

Miller,  pelvic  alMCCM,  430 

facial.  375                                    ^H 

MUchell,  peritonitis,  590 

fifth,  376                                     ^H 

Morltry,  bandage  for  eye,  47 

gonito-cniral.  38,s                        ^^M 

Morris,  appcndicilis,  S74 

ilia-insuinBl,  385                       ^H 

Morrison,  woiindt  of  eye,  89 

likrynsenl,  376                              ^^M 

Morri&on,  wound  infectioua,  164 

median,  377                                ^^| 

MoMitig-Moorhof  bone  wax,  450 

motor-ociili,  376                          ^^M 

Mothc.  dislocation  of  shoulder,  333 

musculo-culuoecus,  387              ^^M 

Motor-oculi  ner\-e  injury,  376 

musculo-spiral,  381                      ^^M 

Mouth  bunu,  48A 

obturator,  384                          ^H 

Muyiiihun,    bilMllnal    nnasiorabsii. 

optic,  376                                    ^H 

666 

peroneal.  3H6                              ^^M 

purvlaat  petfitoidtis,  6S9 

phrenic.  376                               ^^M 

MUIIer,  fUdthot  of  broto,  183 

pncuroogostric.  376                     ^^^ 

Murphy,  anesthesia,  34 

popliteal,  386                              ^H 

Murphy  button,  673 

radial.  381                                    ^H 

purulent  peritoniti*.  690 

focurreot  laiviiKea),  374             ^^^ 

«utur«  ol  arteries,  733 

sciatic,  385                                  ^H 

olecranon,  3$t 

tibial  Boterior.  387                   ^^H 

Mtttctllo-cutancaus  n«rve;  387 

posterior,  38B                        ^H 

M ttscolo-spiral  nerve  expomre,  3H7 

trifacial,  377                                ^H 

injnry,  386 

ulnar,  378                                ^H 

Nuetsd,  wounds  of  spleen,  367          ^^M 

Nares,  plu^giing,  68 

NoH,  (ordgn  bodies,  470                   ^^M 

Nasal  booe^  tnctiuv,  JI5 

bcntoiAtaJCjb ,  fA                         ^^M 

^V      849                                                         INDEX                                                ^^^M 

^H      Obstruction  of  bowel,  S93 

Paraoentesis.  plcnn,  8*0      ^^^H 

^H      Obttiraloi  attcry  1i)calion,  3S  4 

PiLTAtHin  in  bima,  4U               ^H 

^H             dislocation.  349 

Parajihimoris,  806                       ^H 

^H      ObtUTBtor  hernia,  stranKuUtod,  644 

Parotid  cbnd  abicM*,  398         ^H 

^M             n«rre,  374 

Patella,  ditlocalioo,  33a              ^H 

^H      Occipital  aitciy  ligntion,  736 

fracture.  aSo                      ^^M 

^1      (Bdniu  o(  the  glotli&.  499 

wiring:,  361                            ^H 

^"      (Esophseatomy,  500 

Peck,  nrounds  of  heart,  513        ^H 

(Esophaitus,  {oi«lgn  bodies,  471 

Pedicles,  Upition,  683                 ^M 

^K              iniurics,  87 

Pelvic  nbsceas,  437               ^^^^M 

^1      Ointment  o(  Rectus,  487 

Pelvis,  fracture*,  313            ^^^H 

^^       Olecranon,  fracture,  149 

Penis,  injuriM,  loS                ^^^H 

Olivor.  trtrariKutated  hernia,  633 

Perborate  of  soda,  ^NsUuiig,  70  ^H 

jaw  (r-jcture,  .'^36 

I>eri-iiiiulabsccas,4i9                  ^H 

^^       Omentum,  hemorrhage,  553 

Pericardiotomy,  514                       ^H 

^K             racction,  661 

Pericardium,  paraceoiesis,  514  ^H 

^^             torsion,  690 

puncture^  514                       ^^M 

Opoo  wound*  of  thofax,  1 15 

suture,  306                           ^^M 

^m       Operation  in  private  houMO,  6 

wounds,  133                  ^^^^M 

^H      Operative  hcmorrbag«,  64 

Perineal  absoeoa,  4M          ^^^H 

^^              wounds,  75 

bruises,  730                   ^^^^H 

Opium,  appendicitis,  579 

section.  731                    ^^^^H 

OptJc  nerve  injury,  376 

Peritonitis,  purulent,  793      ^^^H 

Oi  coJcis.  PifogaS's  amputation,  785 

trcauneot,  593                ^^^H 

fracture,  397 

typhoid,  39*                  ^^^^H 

Oschner,  appendicitis,  (So 

septic,  39a                        ^^^H 

femoral  hernia,  661 

Peroneal  nerve,  386                     ^H 

torsion,  666 

teodooB,  didooation,  363      ^^M 

Ottoomyclitis,  acuta,  44S 

Tfe.fi.  appendicitis,  378               ^H 

femur.  455 

tubal  prccnancjr,  695           ^H 

humerus,  453 

Phalanges,  Emcturcs,  363            ^H 

tibia,  4St 

PharyilK.  fordgD  bodies.  471        ^H 

Ovarian  cysts,  tornofi  of  pedide,  683 

ilumosis,  wounds,  89                   ^^^ 

Phlegmon,  437                             ^^M 

PaGens  lecher,  linen,  15 

unn,  n«ck,  443               ^^^M 

Palmar  abscess,  414 

finxors,  440                 ^^^1 

arches,  66 

forearm,  443                  ^^^^H 

Panaris,  438 

perineum,  730               ^^^^H 

Pancreas,  gunshot  wounds.  158 

tendon  sheaths,  440      ^^^^| 

injuries,  563 

Phrenic  nerve,  376                     ^^H 

^^               suture,  565 

Picric  acid,  burns,  487        ^^^H 

^^^    Pannett,  shell  wounds,  190 

Ptles  operation,  800             ^^^^H 

f            pHrtxer,  appendicitis,  575 

Pinna,  wounds,  84                 ^^^H 

^^  Barncvntesit,  car-druiR,  5J9 

?iiO{,oS'&  amputatkia,  785         ^H 

^^B'      perrcardium,  514 

P\an\«.i  a>MKaa,  ^\b                 ^H 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^M 

^^^^^^^^^^^^^^^^^^^^^^^^^^■^^^^^^^^^^^^^^^^^^^^^^^^^■^^■^^^^^^^^^^^^^^^^^H 

1 

^^^K                                                      IK1>EX                                                         S43 

Quadrioepa    extenior   tendon,    rup-        1 
ture,3S4                                 ^fl 

preservation,  4 

Quenu,  preparation  of  room,  8         ^^H 

Plostcr-of -Paris  tplinU,  50 

Quinsy,  404                                        ^H 

Pleura,  enpyem*.  515 

^^U 

incision,  515 

Radial  artery,  comprcwion,  67        ^^M 

puncture.  5*0 

ligation,  739                          ^H 

synovial  sheath  drainage,  440      ^Hj 

^HPncuRioji&stric  oervt^  376 

Radius,  fractures,  353                          1 

^H^neumolhomx,  iia 

gunshot,  160                               ^^M 

^B^PouomeA  wounds,  71 

hmd,  353                                    ^H 

Po  11!  ileal  ub»ctM,  414 

lower  end,  337                             ^^M 

littery  comprrsfaon,  67 

353                                     ^^M 

Porttf,  trmtment  of  nQunds,  78 

shaft,  >54                                    ^H 

Posterior  nftir*,  ]>tuEj;iRft,  (tq 

Ransi,  torsions,  6B4                           ^^M 

tibial  artery,  741 

RecluB,  lacerated  wounds.  100           ^H 

nerve,  388 

ointment,  487                              ^^M 

POst-opcmtive  ileuc,  tea 

Rectal  injections,  597                         ^H 

.         Potaio's  Mpirator,  510 

Rectum,  abscess,  419                      ^^| 

'        Pott'i  fracture.  393 

dilatation,  799                         ^H 

Prceordial  wounds,  111 

lordgtt  bodiai,  478                      ^H 

Pregniuicy,  extra -uterine,  690 

hcmonrboids,  8oi>                     ^^M 

Preparation,      emergency      iy|iera- 

wounds,  108                             ^^M 

tiuiM,  8 

Recurrent  laryngeal  nerve,  376        ^^| 

handi,  9 

Reduction  "en  maate,"  6tK              ^^M 

EltlD,  8 

dislocations,  319                        ^^M 

Primary  h«raorrhAKC,  57 

fractures,  aia                          ^^M 

Probang,  foreign  bodies,  474 

hernia,  617                              ^^M 

Properitaneal  bcrnin,  630 

Ronoval  of  small  tumors,  8>o          ^^M 

Procttttic  ab«o«s,  6ao 

Reiaotioo  of  bowel,  667                   ^H 

Pkuis  abscest,  614 

Respiratory  paralysis,  14,  15            ^H 

Pulse,  Ahdomlnnl  infury.  t>6 

ReaponsibUity    ol    general    practl-       ] 

Hppeii (licit is,  373 

tioaer,  a                                    ^i 

chloroform  BDostbesia,  13 

Retention  o(  uriaa,  714                      ^H 

ctheir  anestlwtia,  15 

Retropharyngeal  abscess,  403            ^H 

hemorrbose,  5S 

Revcrdin,  slda  grafting.  833             ^H 

•hock,  S3 

Reynolds,  Cesarean  section,  700       ^^ 

Puncture,  bladder,  733 

Ribs,  fractura,  211                                 J 

knee>jotnt,  461 

resection,  930                           ^H 

paricardium,  514 

Rincliea,  tonions,  790                       ^^M 

pleora.  jto 

Ring-finger  amputation,  749             -^^H 

scrotum,  713 

Robinson,  shodc,  36                           ^H 

Phi w lured  wounds,  76 

Romer,  fracture  clavidc,  308          ^H 

Purulent  pericarditis,  316 

Rongeur  forceps,  397                      ^^M 

pStvriay,  S'S 

Rcmv,  hftc^Nktct,  Vk\                      ^^t 

H     844                                                  IHDBX                                            ^^^H 

r          Roaving,  Rppecdidtu,  S74 

Shoulder  bandage  45            ^^^^^ 

^^     Rott«T,  i^nttiot  of  abdomen,  tS$ 

dislocations,  33)0            ^^^^| 

^H     Royxt«T,  fracture  of  humerus,  345 

fracttiiei.  339                 ^^^^^^ 

^V     Rubber  gloves,  to 

shells,                          ^^^H 

F           Rusioe,  513 

Shrapnel  wounds,  t86           ^^^^H 

^B      Ruptur«,  tubal  prccnancy,  691 

SUk  tuturea,  35                    ^^^^^ 

^H            urelbra,  703 

Silkworm  niinres,  a6            ^^^H 

Simons.  crusliinE  wounds,  99  '^^^^^ 

^H    Saber  spUiit,  184 

Skin  grafting,  833                          ^H 

^m  Sam^iSpfi  tmjbuvto^iiti 

preparation,  10                       ^^M 

^P'^iOHiblttllbnl^NnidBlnKe,  ss 

Skull,  bullet  wounds,  149.  180     ^^| 

•epsis,  S90 

tracture.  baae,  315                 ^^M 

Sajms'  drwsinii.  ^07 

compound,  319            ^^^^| 

ScAlds,  464 

vault,  307                    ^^^^1 

Scnip.  bbKccsites,  395 

trephining,  536                ^^^^H 

arteries,  66 

Spenco,  shoulder  amputation,  77^H 

^^1             i.'OQtuMoti,  81 

Spermatic  corti,  ligation.  816        ^^M 

^H            homstoms,  319 

torsion,  687                            ^^^ 

^^             wouads,  81 

vasectomy,  434             ^^^^H 

Scapula,  amputationa.  765 

Spiea  for  breast,  44               ^^^^^ 

fracture,  310 

39                           ^^^H 

1            Schaitic,  Cesarean  section,  701 

groin,  41                       ^^^H 

Schleicb'a  formulK,  30 

shoulder.  45                     ^^^^| 

Sciatic  nerve  injury.  3*5 

Spinal  anesthesia,  33            ^^^^| 

Sclerotic  wouiids.  90 

cord  tnjurie),  3              ^^^^H 

Scrotum,  injuries,  106 

Spine,  fractures,  3i3              ^^^^| 

Scuddor,  fracture  of  leg.  188 

gunshot  wounds,  151,  185     ^^M 

1            Sebacmus  cysts,  removal,  Sao 

wounds,  104                           ^^1 

Seoontlarjr  hemorrhage,  37 

Splrcn,  hemorrhage,  565          ^^^H 

SemiluniLr     carUla^ce,    dislocation. 

injuries,  563                    ^^^H 

3S< 

removal,  566                   ^^^^M 

Seminol  ducta,  abscess,  434 

rupture,  366                   ^^^^H 

Seen,  first  aid  on  battle6eld,  165 

torsion,                           ^^^^^| 

fnkctUT«  of  femar,  370 

Splenectomy,  sM                  ^^^^H 

hip-joint  amputation,  793 

Splint,  Bavarian,  91              ^^^^H 

inluafUNception.  600 

Dupuytrni's,  393          ^^^^H 

Septic  arthrilb,  456 

&nt  aid,  196                ^^^^H 

Septum  nou  abscess.  ^97 

tlodgen's,                      ^^^^H 

Shaviog  skin,  8 

Splints,                                   ^^^^1 

SlMll  wounds,  t88 

cradle,  170                     ^^^^^H 

Shock,  s> 

Dutch  cane,  48              ^^^^H 

'                 diainuMis.  53 

Gooch's,                          ^^^^1 

^^^^     Ireatroeni,  54 

metnl.  49                        ^^^^H 

^^HbouAler  amputation,  765 

fJaa\a-m(.-?Mte,  so        ^^^^| 

^^H     arthrotomy,  464 

i?Lua,V«  <A  v'liwAci,  4    ^^^H 
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Splints,  trough,  170 

wire  gauze,  49 

wooden,  48 
Sprains,  359 
St.  Andrew's  cross,  44 
Stab  wounds,  76 

abdomen,  139 

heart,  441 

knee,  358 

thigh,  95 

thorax,  no 
Sterilization,  dressing,  7 

hajids,  9 

instruments,  8 

skin,  10 
Stevenson,  gunshot  of  abdomen,  186 
Stimson,  pain  in  fracture,  318 
Stomach,  hemorrhage,  153 

hernia,  633 

suture,  563 

wounds,  563 
Stewart,  suture  of  heart,  513 
Stovaine,  spinal  anesthesia,  33 
Strangulated  hernia,  614 

complications,  628 

diagnosis,  615 

femoral,  633 

inguinal,  619 

obturator,  644 

operation,  619 

taxis,  616 

umbilical,  638 
Strictiu'e  of  urethra,  710 
Stump  bandage,  48 
Subclavian  artery,  compression,  66 

ligation,  736 
Subclavicular  dislocation,  333 
Subcoracoid  dislocation,  328 
Subcutaneous  wounds,  73 
Subcuticular  suture,  30 
Subglenoid  dislocation,  338 
Submanunary  abscess,  411 
Submaxillary  abscess,  41 1 
Subphrenic  abscess,  430 
Subpubic  dislocation,  34S 


Subspinous  dislocation,  340 
Suicide,  attempts,  303 
Superior  maxilla  fracture,  324 

thyroid  artery  ligation,  736 
Suprapubic  cystotomy,  711 

puncture,  713 
Surgical  dressings,  35 
Suture  of  arteries,  733 

bladder,  571 

heart,  51 1 

intesUne,  559 

liver,  563 

lung,  506 

nerves,  373 

pancreas,  565 

tendons,  369 

ureter,  573 

wounds,  25 
Sutures,  catgut,  26 

continuous,  37 

horsehair,  35 

interrupted,  39 

Lembert,  560 

linen,  25 

methods  and  materials,  25 

Pagenstecher  linen,  26 

quilted,  35 

sero -serous,  559 

silk,  35 

silkworm-gut,  36 

subcuticular,  30 
Syme's  amputation,  786 
Symonds,  infections,  163 
Syncope,  58 
Synovial  sheath  suppurations,  440 

cysts,  832 

Tampon     for     intercostal     hemor- 
rhage, 68 
Tapping,  hydrocele,  8i3 
Tarso-meta tarsal,  amputation,  783 
Tarsus,  dislocations,  353 

fracture,  296 
Taxis,  indications,  616 
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Tans,  teGhoie,  tDgturuJ  hcraiji,  617 

Tod»1,  alxtcess,  304                        ^^M 

umbUial,  549,  619 

Tonion,  arteries,  63                        ^H 

T«ylor,  empyema,  5C8 

diagnosis,  6B3                        ^H 

frftclur«  o(  humcfus,  337 

omentuin,  690                       ^^ 

Temporal  Artery  <<oniprcs>)0<i,  66 

pedide  ovarian  cysts,  6S3            1 

Tsmporo- maxillary     joint     4titIoc«- 

■pleefi,689                            ^J 

lioD.  J4> 

1           Tendon,  dudocutioni,  363 

uterus,  683                                 ^1 

^^            divUlM.  367 

TownMnd.  catbct«riuiUon,  715     ^J 

^^L           rupture,  363 

Toy-plstol  wound,  314                  ^H 

^^r           suture,  369 

Trachea,  forttgn  bodies,  475          ^^| 

f                wounds,  363 

gunshot  wounds,  185             ^H 

Tc«i!t,  removal,  814 

incised  wounds,  86                   ^^V 

«ulur«,  107 

Tracheotomy,  after-treabnmt,  493  1 

wound*.  107 

foreign  bodies.  497                         1 

TeUniu,  bolo  wtiuads.  190 

indications,  493                              1 

I                  Pourth-of-Jul)-  injurwa,  i\$ 

operatiom.  493                     ^M 

prophfUtxU,  ai5 

tubes,  443                               ^^M 

1                 punctured  KXMindi,  76 

Translixion  apparatus,  170                   1 

Ttiicrscb,  (ttin  grkftuix,  834 

Travcrt,  suture  o(  the  heart,  513    ^J 

Ttiisli,  aiTipviUtiont,  793 

IVephine.  Doyen,  530                    ^^| 

wounds,  95 

Gait,  530                                 ^H 

Tbonicoiomy,  indications,  504 

Trophlnlnt!,  femur,  454                  ^^^ 

tochnic,  504 

(racture  of  skull,  $36              ^^M 

pinshot  wounds,  187 

Kiinsbot  wounds,  536               ^H 

Tliorax,  tDJuries,  no 

bumerus,  493                           ^H 

open  wounds,  1 16 

tihia.  451                                 ^H 

Tluoat,  cut,  86 

Treves.  etan|:ulat«d  hemta,  694      ^^ 

Tbrombons,  lal«rBl  sintu,  539 

Trunk  injuries,  110                                1 

Tliumb,  unputatlons,  7S4 

Tubal  pr«gnancy,  diagnosis,  691          1 

bandage,  45 

operation.  693                           ^J 

dislocations,  345 

rupture,  691                            ^^^ 

fmcture,  363 

Tubercular  abscess,  395                ^^M 

TibU,  fractures,  3S6 

TuRier,  chest  wounds,  154             ^^M 

osteomyelitis,  451 

Tumors,  superfldal.  Bio                 ^^ 

trephining,  455 

Tunica  vaginalis,  reoection,  613           1 

Tibinl  arteries,  ligation,  741 

Turpcntina  bums,  487                    ^^B 

compreHioii,  67 

Tuttle.  imperforate  anus,  68)        ^H 

TilUux's  drceclBK.  374 

Typhoid  perforation,  593              ^^M 

Toe-niil,  insrowiDg,  817 

^^M 

Tom,  amputotion,  777 

Ulna,  fracturs,  »$3                      ^H 

^^    Tongue,  abscora,  304 

Ulnar  arlary.  Ugatlon,  740            ^^M 

^^         Mitorc,  85 

nerve  exposure  378                ^^| 

^^P        wounds,  8$ 

VnVarf,?,i%                          ^H 

^^fTongue-tr&ction,  asphyxia,  16 

vj-^iva^  ijiMialCh,  mi%        ^^H 
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Umbilical  hernia,  BtraapiUtcd,  63S 

radical  cure,  566,  643 
Ureter,  repair,  573 

wottnds,  573 
Urethra,  anatomy,  704 
catheterization,  711 
contusions,  705 
Urethra,  foreign  bodies,  481 

rupture  bulbous  portion,  706 
diagnosis,  703 
tnembianous  portion,  713 
pendulous  portion,  713 
symptoms,  704 
treatment,  706 
Urethra!  forceps,  481 
Urethrotomy,  707 
Urgent  craniectomy,  536 

thoracotomy,  504 
Urinary  abscess,  738 
Urine,  extravasation,  718 

retention,  714 
Uterus,  torsions,  6S5 

Vagina,  abscess,  436 

injuries,  105 
Vagus  nerve,  376 

Valentine,    emergency    catheteriza- 
tion, 715 
Van    der    WaUter,  emergency    sur- 
gery, 6 
Van  Hook's  anastomosis,  372 
Vasectomy,  424 
Vaughn,  wounds  of  heart,  134 
Vault  of  skull  fracture,  317 

compound,  319 
Veins  of  liver,  ligation,  563 
Velpeau's  bandage,  306 
Venous  hemorrhage,  57 
Vincent,  trephining,  534 
Vineberg,  tubal  pregnancy,  693 
Vertebrse,  fractures,  313 
Viscera,  abdominal,  rupture,  136 
Volvulus,  595 

Von  Bergman,  gunshot  wounds,  149 
Vulva,  woands,  loj 


Vulvar  abscess,  435 
Vidvo-vaginal  abscess,  436 
injuries,  105 

Wagner,  heart  injuries,  134 
Waite,  shock,  53 
Walker,  fractures  of  femur,  371 
Warbasse,    treatment    of    fracture, 

331 

Watheo,  wounds  of  liver,  563 
Westmoreland,  tracheotomy,  494 
Whitehonie-Cole,  gunshot  wounds  of 

brain,  150 
Whitman,  fracture  of  femur,  371 
Wick  drains,  33 
Wire  game  splints,'49 
Wiring  fractured  lingecs,  365 

olecranon,  349 

patella,  383 
Wooden  splints,  48 

trough  splint,  170 
Wounds,  abdomen,  138 

aseptic.  74 

base  of  thorax,  119 

bend  of  elbow,  95 

bladder,  570 

blank  cartridge,  313 

bolo,  173 

chest,  110 

cleansing,  79 

contused,  73 

definitions,  71 

diaphragm,  133 

drainage,  93 

dressings,  78 

elbow,  94 

esophagus,  89 

extremities,  93 

eye,  89 

eyelids,  85 

face,  84 

femoral  artery,  95 

fingers,  lOI 

general  principles,  71 
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Wounds,  gunshot,  military,  133 
hand,  103 
head,  81 
heart,  133 
hemorrhage,  73 
incised,  73 
infected,  79 
intestine,  559 
kidney,  568 
lacerated,  76 
laiyiu,  66 
lips,  84 
liver,  56a 
lung,  116 
neck,  86 
open,  71 
operative,  75 
pancreas,  565 
penis,  106 
pericardium,  123 
pharynx,  89 
pinna,  84 
pleura,  116 
precordial,  133 
punctured,  76 
rectum,  loS 
scalp,  81 
scrotum,  106 
shell,  188 


Wounds,  special  it^ns,  61 
spine,  104 
spleen.  565 
stab,  76 
Btomach,  663 
subcutaneous,  73 
suture,  36 
symptoms,  73 
testicle,  107 

thigh,  95 
thorax,  no 
tongue,  85 
toy  pistols,  315 
trachea,  88 
treatment,  70 
trunk,  no 
ureter,  573 
vagina,  105 
vulva,  105 
wrist,  93 
Wrist,  arthrotomy,  464 
dislocation,  356 
fractures,  263 
wounds,  92 

X-ray,  foreign  bodies,  473 
fractures,  319 

Zone  of  anesthesia,  19 
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